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PR`SK 2 ^yJEbE»?KiJªv�e[M�v%bL^yMyI PRbE�yK¯w}^yf��nK�M�mÇ|?MyI,bLJEbEPta � 2 e�wt��|���M2P�PQ`SK	�WM2´e[bLv%�yK�F	M/PRbE^yf?M2J%��M2½�^2£
N~M/PR^�NRa �¬�We[F	�B� r3PQ`SK[¼¯a%I,JL^2PRNQ^yf´w}f?\]PQbEPQH%PRKnM2P�p�K,kSM�\�Z	�U� �[fSbL��K�NR\Qb�Pta �4p1Z	�Ã� � r'PR`SK�p�NRbLM�f%£
�yJEK��	fSbE�yKiN~\]bEPQbLK�\hF	H?I,JLK�M�N>��M�½q^yNRM2PQ^yNQa �4p���F	�B�hI,^ym�_?NQbª\]K3vT^�o-s�HSyK[�[fSbL��K�NR\Qb�Ptayr��[f?bE�yKiN~\]bEPta
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^�olF[^�NQPQ`�¼nM2NR^�JLbEf?M�M�f?v;F	^�NQPQ` ¼nM�NQ^yJEbLf?McO8P~M/PQK��[fSbL��K�NR\QbEPta�rSPR`SKc¼¯Kif8PQK�N[o�^�NWjhk%_�KiNRbEm=Kif8P~M2J
F	H?I,JLK�M�N´¸l`�a%\]bªIi\UM�f?v�Z	\]PQNR^�_S`�a%\QbLI�\ � ¼nj>F�¸�Z �VM2PUPQ`SKx�	fSbL��KiN~\Qb�Pta;^�on��M�\Q`SbLfS�2PR^�f �4�	���
M�f?v©PQ`?KT� NQbL��`8P�F	H?I,JLK�M�NWO8PRNQH?I,PQHSNRKT��M2½�^�N~M/PQ^yNQa ���¹F�OS� ��M/P	¢>M�JEK��[fSbL��K�NR\Qb�PtayC[��M�\QK�v©^�f
PR`SK´I~`?M�NQ�yK�r�PQ`?K´\]HS½-I,^ym=m�bEP]PRKiK �4bEf;Ii^�f?\QHSJEPRM2PQbL^�f©¶�b�PR`�NQK�_SNQK3\]K�f8PRM/PRbE�yK�\¯o�NR^�m PR`SK´s�bE��bª\]bL^�f
^�o�F	H?I,JLK�M�NT¸l`�a%\QbLI�\UM/PTsU�Wj��VI~`S^8\]K�PQ^ o�^%IiH?\´^yf�PR`?M/P´NRK�\QK�M�NRI~` ¶�`SbªI~`�bL\´I�M2NRNQbLK�v�^�HSPTM/P
PR`SK�\QKVo4M�IibEJLbEPQbLK�\�C>p�`�H?\ir?bEf�M�v?v%b�PRbE^yf©PQ^�f�H?I,JLK�M�N[\tPRNQHqI PQH?NQKUM2fqvuf�H?IiJEK3M2N[My\tPRNQ^y_S`�a�\QbªIi\�r�\Q^�m=K
_?NQ^y��N~M2m�\-K,k%_SJL^�NRbEf?�[f�H?I,JLK�M�N�NRK�M�I,PQbL^�f?\�^2oS`SK3M'��a�bL^�f?\1M/P1JE^/¶�PR^	bLf8PQKiNRm=K�v%bªM/PRKlKif?KiNR��bLK�\�r�o�H?f%£
v?M2m=Kif8PRM�J�bLf8PQKiN~M�I,PQbL^�f?\�H?\]bLfS�[N~M�vSbE^8M�I PRbE�yKhf�H?I,JLKib8M2f?vWPR`SK>bLf8PQKiN~M�I,PQbL^�f?\�^2o�o�Ki¶�£¬½�^�vSaV\Qa%\tPRKim�\
\]PQHqv%bEK3v���bLMxJE^/¶ K�fSKiNR��a©f�H?I,JLK�M�N	NRK�M�I,PQbL^�f?\[¶¯K�NQK´bLf?IiJEH?vSK�v;bLf�PR`SKTNRKi��bLKi¶UC�¸>NQ^y��N~M2m�\nPQ`qM/P
bLf���K3\tPRbE�8M/PQKnfSK�H%PQNRbEf?^U_SNQ^y_qK�N]PRbEK3\hM2f?v�fSK�H%PQNRbLfS^´M�\]PQNR^�_S`�a%\QbLI�\1My\�¶¯K�JEJqM�\�o�HSfqvSM2m=Kif8P~M2JSbLf8PQKiNQ£
MyI PRbE^yf?\	^�olfSKiHSPQNR^�f?\�r-¶�`SbEJLK�_?M2NQPQbªM2JLJEa©o�HSfqv%K�vÃPQ`SNR^�H?��`�PR`SK���^/¶zjlfSK�NQ�ya©F	H?I,JLK�M�NU¸l`�a%\]bªIi\
¸>NQ^y��N~M2m r8¶¯K�NQKWfS^2P[bLf?IiJEH?vSK�v©bEf©PR`SK´v%KiJLbL½qK�NRM2PQbL^�f?\�^�o�PQ`?K´\]HS½-I,^ym=m�bEP]PRKiKyC
Z�\WPQ`SK�\QHS½�Ii^�m=m=b�PQPQK�K�¶�M�\VM�_S_q^ybEf8PRK�v;^yf Z	HS��Hq\tP´Y2º?r�Y2º�º?D�M�f?vÃMy\]yK�v�PR^©vSKiJLbE�yKiNVb�P~\

NRKi_�^�NQPl½�a�F	^/��Kim�½qK�N[D3�Sr8Y�º�ºSDyr'PQbLm=K	¶�M�\hM´\QKiNRbE^yH?\hI,^yf?\]PQN~M2bLfyPl^yf=PQ`SK�v%KiJLbE½�KiN~M/PRbE^yf?\h^�o�PR`SK
\QHS½-I,^ym�m=bEP]PRKiK�CUO�bEPQK���bL\Qb�P~\	½�a©PQ`?KTo�HSJLJh\]H?½�Ii^�m=m=b�PQPQKiK�¶nKiNRK´JEbLm=b�PRK�v;PQ^cPR`SK�f?M/PRbE^yf?M2J1JLM�½%£
^yNRM2PQ^yNQbLK�\�ry¶�bEPQ`©PR`SKUHSfSbL��K�NR\Qb�Pta=o4MyI,bLJEbEPQbLK�\[m=M��bEfS�=_SNRK�\QKif8P~M/PQbL^�fq\>PR^�PQ`SKVo�HSJLJ�\QHS½-I,^ym�m=bEP]PRKiK
M2P´Muf?KiH%PRNRM�Jl\]bEPQK.�7�¯NR^�^��`?M'�yKifÃF�M/PQbL^�fqM2Jl��M�½q^yNRM2PQ^yNQa©£	��F	�B� C�w}f�M�vSvSb�PRbE^yf�r�K3M�I~`Ã^�o¯PR`SK
H?fSbE�yKiN~\]bEPtauo4M�I,bLJLb�PRbEK3\�¶�M�\���bL\QbEPQK�vÃ½�a;Mx\QHS½?\QK,PV^2olPR`SK�\]HS½-I,^ym=m�bEP]PRKiKyC���fSK�\QHS½-I,^ym�m=bEP]PRKiK
m=K�mT½�KiNVM2Jª\]^u�8bª\Qb�PRK�v PR`SK�F�M/PRbE^yf?M2JhO�HS_�KiN~I,^yf?v%H?I,PQbLfS� ¼¯a%I,JL^2PRNQ^yfÃ��M�½q^yNRM2PQ^yNQa:�4F�Oq¼n� ��M/P
�;bLI~`SbL�yM�f©O8P~M/PRK´�[fSbL��K�NR\Qb�PtayC
Z	JL\Q^?r�½�K�I�M2H?\QKT^�olPQ`SK�JLbEm=bEPQK�vÃPQbLm=K�M'�/M�bEJªM2½SJLK�r�PR`SK�\QHS½-I,^ym�m=bEP]PRKiK=I,^�H?JLvÃfS^2PV^�½%P~M2bLf�M

vSK,PRM�bEJLK�vTHSf?v%K�NR\]PRM�f?v%bLfS�V^2oSPR`SK�^�_�KiN~M/PRbE^yf?\1M/P�PQ`SKno4MyI,bLJEbEPQbLK�\�C 2 ^/¶¯K���K�N�r/M�\�PR`SK�I~`?M2NR��KnM�\Q�K�v
o�^yNlMWNQK��8bLKi¶#^2o�\QIibEK�fyPRb�»�I¯^y_S_�^�NQPQHSfSbEPQbLK�\>M2f?v�IiM�_?M2½SbLJLb�PRbEK3\ir/PR`SK[\QHS½�Ii^�m=m=b�PQPQK�K�½qK�JEbLKi�yK�\1PQ`qM/P
bEPR\n»qf?v%bLfS�y\�rS½?My\]K3vx^yfuPR`SKUbLfS_SH%P[bEP[NQK3I,K�bE�yK�vxo�NQ^ym�PQ`SKVo4MyI,bLJEbEPQbLK�\�r%PR`SK´I,^ym�m�HSfSbEPtaxM2fqvxPR`SK
o�H?f?v%bLfS�cM2�yKif?IibEK3\ir%M2NRKWPQ`S^yHS��`8PQo�HSJ7r?NQ^y½SH?\]P�M�f?v©\]^yHSf?v�C
|?^�JLJE^/¶�bLfS�TM�fcbEf?b�PRbLM�J�_?`S^�fSKWI,^yf%o�KiNRKif?IiK�ryPQ`SKV\QHS½�Ii^�m=m=b�PQPQK�K	½�Ki�yM�fcbEPR\�v%KiJLbL½qK�NRM2PQbL^�f?\¯M/P

��F���^yf O%Ki_%PRKimT½�KiN[X=M�f?v  %r%¶�b�PR` _SNQK3\]K�f8PRM/PRbE^yf?\¯o�NQ^ym�PQ`?K�o�^yHSN�HSfSbL��K�NR\QbEPta=o4M�I,bLJLb�PRbEK3\ir%PR`SK
Pt¶n^Wm=M@0t^�N�bLfSb�PRbLM2PQbL��K3\ �4e�wtZ M�f?v�«VM�m=m=M2£¬e	M'a´p�N~M�I~�bLfS�	£�«Ve�p���M�f?v´PR`SK�F�O%|ÃJE^/¶�£¬Kif?KiNR��a
o4MyI,bLJEbEPQbLK�\�C�p�`Sbª\U¶nMy\Vo�^�JLJL^/¶¯K3v�½�a�\]bEPQKi£ ��bª\]bEPR\UPQ^�PR`SK�PQ`?NQK�Kcf?M/PRbE^yf?M2J>JLM�½q^yNRM2PQ^�NRa�o4MyI,bLJEbEPQbLK�\�g
Z�F	��^�f�O%Ki_%PRKimT½�KiNUd2£¬�?r��We[F��#^yf�O�K�_%PQK�mT½�KiN=D�º2£RDyD´M2f?v�����F	�#^�f O%Ki_%PRKimT½�KiNUY2d2£}Y��SC
s�HSNRbEf?�=PQ`SKUf?M2PQbL^�f?M�J�JLM�½q^yNRM2PQ^yNQac\Qb�PRK,£¬��bL\Qb�P~\irSPQ`SKT\QHS½-I,^ym�m=bEP]PRKiK´M2Jª\Q^�`?K�M2N~v©_SNRK�\QKif8PRM2PQbL^�f?\
\QHSm=m�M2NRb43�bEf?�UPQ`SKVJL^/¶�£ K�fSKiNR��a�f�H?I,JLK�M�N¯_S`�a%\QbLI�\>_SNR^��yNRM�m�\lbLf�8M2_?M�f.�4M/P�Z	F�� �,rSjlHSNR^�_�K �7M/P
�We	F	� ��M�f?vµ¼nM�f?M�v?M �7M/Px����F�� � ClZ�»qf?M2J�m=KiKiPQbLfS��^2oWPQ`SK�\QHS½-I,^�m=m=bEP]PQK�K�¶nMy\�`SKiJªv bEf
�WM��JLM�f?v�r¯¼nZ ^�f O%Ki_%PRKimT½�KiN�ByºSCÂp�`SK M2��K�f?vSM;o�^�N�PQ`SK _SNRK�\QKif8PRM2PQbL^�f?\�M/P=K�MyI~`!^2o[PR`SK�\QK
m=K�K,PQbLfS�8\�M2NRKWJLbª\tPRK�vubEf�Z[_?_qK�f?v%bEk;¼�C
Z�vSv%bEPQbL^�f?M�J�bEfS_?H%P�PQ^ PQ`?K;\]HS½-I,^ym=m�bEP]PRKiK ¶�M�\=\]^yJEbªI,bEPQK3v#½�a#sU�Wj�¸lNR^��yNRM�m �;M�f?M2�yKiN

«WK�fSK 2 KifSNRa�o�NQ^ym K3M�I~`�^2o�PR`SK�\Qm�M2JLJEK�N>NRK�\QK�M�NRI~`=��NR^�H?_?\�o�HSf?vSK�vc½�a�PQ`SKWsV�Wj���^/¶ jlf?KiNR��a
F	H?I,JLK�M�N�¸>`8a%\QbLI�\´¸lNR^��yNRM�m C©Z f8H?mT½�KiN�^2o�Kim�M2bLJª\�\QKif8PT½�a�m=KimT½�KiN~\´^�o�PQ`SK I,^ym�m�HSfSbEPta
¶nKiNRKcM2Jª\Q^ vSbL\]PQNRbE½?H%PQK3v�PQ^ PR`SKu\QHS½-I,^�m=m=bEP]PQK�K�C�Z�¶nKi½!\Qb�PRKc_SNR^/��bLv%K3v bEf%o�^yNQm�M2PQbL^�f PQ^�PR`SK
Ii^�m=mTH?fSb�PtaxNQK��yM2N~v%bLfS�´PR`SK´\QHS½�Ii^�m=m=b�PQPQK�K � \[M�I,PQbL�8bEPQbLK�\�C
w}f�PQ`?KnNRKim�M�bEf?vSKiN�^2o�PQ`Sbª\�NRKi_�^�NQP�PR`SKiNRK�bL\hM�_SNRK�\QKif8PRM2PQbL^�f�^2oqPQ`SK�\RI,bLKif8PQbE»qIn^�_S_�^�NQPQH?fSb�PRbEK3\

o�^yNTf�H?IiJEK3M2NT\]PQNRH?I PRHSNRKuM2fqv�f8HqI,JLK�M2N�M�\]PQNR^�_S`�a%\QbLI�\VbEf�O%K�I PRbE^yf#BSC O�K�I,PQbL^�f!{ÃvSbL\RI,H?\R\QK�\UPR`SK
Kik%bL\]PQbLfS��I�M2_?M�½SbLJEbEPQbLK�\¯¶�b�PR`SbLfcPQ`?bL\�\QHS½%»?K�JLv�r�bLf?I,JLH?v%bLfS��PQ`SKVsU�Wj#M2fqvxF�OS| o4M�I,bLJLb�PRbEK3\nMy\l¶nKiJLJ
My\>f?^�f%£}��O�o4MyI,bLJEbEPQbLK�\�Clp�`SK�m=M@0t^�NnfSKi¶ bLfSbEPQbªM/PRbE�yK�\¯o�^�N¯PQ`SK�»?K�JLvuM2NRK�v%bª\QIiH?\R\]K3v�bEf O�K�I,PQbL^�f �%C
O%K�I PRbE^yf©X�^yH%PQJLbEf?K�\�PR`SKV»?f?v%bLfS�8\�^2o1PQ`SK´\QHS½-I,^�m=m=bEP]PQK�K�C
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p�`?K>f�H?I,JLKiHq\�PR`?M/P�JLbEK3\�M2P�PR`SK¯`?K�M2NQP�^�o?Ki�yKiNRaWM2PQ^ym¨bL\1M	H?fSbF58HSK¯m�M2f�a8£ ½�^%v%a�5yHqM2f8PRM�J8\Qa%\tPRKim C
p�`?bL\�\tPRNQ^yfS��JLa bEf8PQK�NRMyI PRbEfS� M2�y��NRKi�yM2PQbL^�f�^2o�o�K�NQm=bL^�f?\�v%bª\]_?JLM'a%\�M;NRKim�M2NR/M2½SJLKxv%bL��K�NR\Qb�Pta ^2o
_?`SKifS^ym=Kif?McM�f?v�\Qa8m=m=K,PRNQbLK�\�C	p�`SKTbEf8PQNRbªIiM�IibEK3\[^�o�bEPR\W\]PQNRH?I PRHSNQK�I,^�f8PRbEf�HSKUPR^u\QHSNR_SNQbª\QK´M2f?v
o4My\QIibEfqM/PQK�f�H?IiJEK3M2NT\RI,bLKif8PRbL\]PR\�C��[fSKik�_�K�I,PQK3vÂ_SNR^�_�KiNQPQbLK�\´Ii^�f8PQbLf�HSK�PQ^Ã½qKcNRKi�yK�M�JEK3v�½�aÃo�NQK3\]`
Kik%_qK�NQbLm=Kif8PRM�J�^�_?_q^yN]PRHSfSbEPQbLK�\�PR`?M/P1M2NRbL\QKho�NR^�m·bEf?IiNQK3M�\QbEf?��JLa�\QKif?\Qb�PRbE�yKhbEfq\tPRNQHSm=K�fyP~M/PRbE^yf´M2JL^�fS�
¶�bEPQ`�fSKi¶!MyIiIiKiJLKiN~M/PQ^yN�v%K���KiJL^�_?m�K�f8PR\1M2f?vUf?Ki¶ÂPR`SKi^yNQKiPQbªIiM2J8M2f?M�JEa%\QK�\�C�p�`SKn_SNRK�\QKif8P1M�f?vUfSK3M2N
o�HSPQHSNRKV¶�bEJLJ-½qKV��K�NQa�KikSI,bEPQbLfS��_�KiNRbL^�v?\¯bLf©f8HqI,JLK�M2N�\]PQNRH?I PRHSNQKW_S`�a%\]bªIi\�r%M2f?vu¶�bEPQ` e�wtZ·^�fcPR`SK
`?^�NRb43�^�f�PR`SK�JE^yfS�uPQKiNRm _SNR^y\Q_qK3I P~\Wo�^�NVm�M10t^�NVv%bª\QIi^/��K�NQa _�^2PQK�f8PQbªM2JhbLfÃPR`SbL\UIiKif8PQN~M2J1»?K�JLv�^2o
f�H?IiJEK3M2N´\RI,bLKif?IiKcM2NRKc\]_�K�I,PRMyI,HSJªM2NRJEaÃ_SNQ^ym=bL\QbEf?�?Cxp�`SK 2 ^�JLa «WN~M2bLJl^�o�v%K���K�JE^y_SbEf?�;M HSfSbE»?K�v
PR`SKi^yNQa�^�o�PR`SKUf�H?I,JLKiHq\�m=M'au\]^�^�f©½�KU¶�b�PR`SbEf ^yHSN���N~M�\Q_�C
w}f�PQ`SK=JªM�\]PV»?��K�a�K3M2N~\	^yNV\Q^ \]bL��fSbE»qI�M2f8PWf?Ki¶ vSbL\RI,^/�yKiNRbEK3\�M�f?v;bLf?\QbE�y`yP~\WbEf8PQ^©PR`SK=_SNQ^y_%£

K�N]PRbEK3\�M2f?v ½�Ki`?M'��bL^�N=^2oWPQ`?K�f8HqI,JLKiH?\�`qM'��K ½qK�Kif M�I~`?bEK���K�v�Cµp�`?K�\QK;M�v%�/M2fqI,K�\=`qM'��K ½qK�Kif
PR`SNR^�HS�y`�½q^yJLvxbEfSbEPQbªM/PRbE�yK�\�ry½�^2PR`cPR`SKi^yNQKiPQbªIiM2J-M2fqv�K,k%_�KiNRbEm=Kif8P~M2J rybLfx_SHq\]`SbLfS��^�HSNn�fS^/¶�JEK3v%��K
^�ohf8HqI,JLK�M2N�\]a%\]PQKim�\[PQ^�PR`SKTJLbEm=bEPR\�C	O�H?I~`;JLbLm�bEPR\�`?M'�yKUbEf?IiJEHqv%K�v PR`SKTIiNQK3M/PQbL^�f;M�f?v�\]PQH?v%a©^2o
f�H?IiJEK�b�M2P>PR`SK	Kik8PRNQK�m=K�\l^�o�PQ`SK�bEN�Kik�bª\]PQKifqI,K[bLfcPRKiNRm=\>^2o�M2PQ^�m=bªI[f�HSm�½qK�NnM�f?v�m�M�\R\ir�M2f?��HSJªM2N
m=^ym�K�f8PQHSm r�KikSI,bEPRM/PRbE^yfÃK�fSKiNR��ayr�v%K,o�^yNQm�M2PQbL^�f�r�PRKim=_�KiN~M/PQH?NQKyr�M2f?v�_SNR^2PR^�f%£¬fSKiHSPQNR^�f�My\]a�m�£
m=KiPQNRa�C´w}f I,^�fqI,KiNQPV¶�b�PR`;PQ`?K�\QK�Kik%_qK�NQbLm=Kif8PRM�J1Myv%�/M2f?IiK�\WbEfqI,NRK�M�\QK�vÃI,^�m=_SHSPQbLfS�u_�^/¶nKiNVM2f?v
_?NQ^y��NRK�\R\hbEf I,^ym=_SH%PRM2PQbL^�f?M�J?PRK�I~`Sf?bF58HSK3\irSM�JE^yfS�T¶�bEPQ`ufSKi¶�bEf?\QbL��`8PR\�r�`?M'��K���NRK�M/PRJEa�Kif?`?M2f?IiK�v
PR`SKi^yNQKiPQbªIiM�J�_?NQ^y��NRK�\R\¯bLf M�vSv%NRK�\R\QbEfS��PR`SKVf8HqI,JLK�M2N�m�M�f8a8£¬½q^%v%ax_SNQ^y½SJLKim C
F	H?I,JLKib�o4M2N�o�NR^�m PQ`SKT�'M�JEJLKiau^2oh\tP~M2½SbLJLb�Pta M2Jª\]^=_?M�N]PRbLIibE_qM/PQKUbLf�K,k%_SJL^y\QbL��KUf�H?I,JLKi^8\]a�f8PQ`?K�\QbL\
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o�^yNnIiNQbEPQbªIiM�J-_S`SKif?^�m=Kif?M�M/PnPQ`SKVJLbF58HSbªv�£¬�yMy\>_S`qM�\QK[PQN~M2fq\]bEPQbL^�fu^2o�f�H?IiJEK�^�fSbªI[m�M/PQPQK�Nn`qM�\n½qK�Kif
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JL^/¶¹PRKim=_�KiN~M/PQH?NQK3\�HSf?v%K�NQ�y^�bLfS��\]m�M2JLJ�M�m�_?JEbEPQH?vSK´v%Kif?\QbEPtax^y\RI,bLJLJLM2PQbL^�f?\�M�½q^yH%P�PQ`SK�bEN	fS^�NRm�M2J
vSKif?\Qb�PtayC |?^�N=\]a%\]PQK�m=\�`SK3M/PQK3vÂPR^ÃKif?KiNR��bLK�\TM�_S_SNR^yMyI~`SbEf?��PQ`SKxPQ^�PRM2J�½SbLf?v%bLfS��KifSK�NQ�ya�rlI,^yf%£
��bLf?I,bLfS��Ki��bªv%Kif?IiK	o�^yN[MTf�H?IiJEK3M2N�JLbF58HSbªv�£¬�yM�\¯_S`?My\]K�PQN~M2fq\]bEPQbL^�f©M2f?v©I,NRb�PRbLI�M2J-½�Ki`?M'��bL^�NnbEf©`S^2P3r
vSbEJLH%PQK�f�H?I,JLKibq`?M�\>NQK3I,Kif8PRJEa�½qK�KifcNRKi_�^�NQPQK3v�C�O%_SHSNRNQK3v=½8a�PQ`?Ki^�NRK,PRbLI�M2JqbEf���K3\tPRbE�8M/PRbE^yf?\ir�NQK�JLM2PQK�v
Kik%_qK�NQbLm=Kif8PRM�Jn\]PQH?vSbEK3\�`qM'��Kx½�Ki�yHSf!PR^�\QK�M�NRI~`Âo�^yNTPR`SK©K,¿-K�I P�^�o[bL\Q^y\Q_SbLf!o�N~M�I PRbE^yf?M/PRbE^yfÂ^�f
f?KiH%PRNQ^yf%£ _?NQ^�PQ^�fÂ_?`?M�\QK©\QKi_qM2N~M/PQbL^�f�rlM2f?M�JE^y��^�Hq\UPQ^�PQ`?K©½�Ki`qM'�8bL^�N�^2oWI,JªM�\R\]bªIiM�J¯½SbLf?M�NQaÂ\Qa�\]£
PRKim�\�Cn� `?bEJLKT_SNRKiJLbLm�bLf?M�NQauKi��bLvSKif?IiKUo�^�NW\]H?I~`;Mc_SNQ^%IiK�\R\�`?M�\[½qK�Kif;_SNRK�\QKif8PRK�v©^�f PR`SKT½?My\]bª\
^�oSNQK3M�I,PQbL^�f?\�¶�b�PR`�\]PRM�½SJEK¯½qK3M2m�\�r2\tPRH?v%bLK�\1¶�b�PR`Tm�H?I~`´��NRK�M2PQK�N�bª\]^8\]_SbLf´�/M2NRbªM/PQbL^�f�M2NRKlNQK 58HSbENRK�v
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PR^���K�NQbEo�a;PR`SKcNRK�\QHSJ�P3C©O8PRbEJLJ>`?bE�y`SKiN´K�fSKiNR��a�I,^�JLJLbL\QbE^yf?\U`?M'�yK�I,NRK�M/PRK�v f�H?I,JLKib¯I,^�m=_SNRK�\R\QK�vÃPQ^
vSKif?\Qb�PRbEK3\�^/��K�N�Pt¶�bLIiKUPQ`qM/P	^�o�f?^�NRm=M�J�f�H?I,JLKib C�p�M��Kif�My\[M�¶�`S^yJEKVPR`SKUPQK�m=_qK�NRM2PQHSNRK,£}v%Kifq\]bEPta
_?NQ^�»?JEKWM/¿-^�N~v%K�v=½�a=PR`SK�\QK	^y½?\]K�NQ�/M2PQbL^�f?\¯\]`S^yHSJªvc`SK�JE_cK3\tP~M2½SJLbª\]`ubEm=_�^�NQPRM2f8PnfSKi¶¤Ii^�f?\]PQN~M2bLf8PR\
^yf�PQ`?K�f�H?IiJEK3M2N	K 58H?M/PRbE^yf;^2o¯\]PRM2PQKyr-M�f?v�bLf;PRHSNQf;PQ`SK�½qK�`?M'��bE^yN�^�olfSKiHSPQNR^�fÃ\]PRM�NR\WM2f?v�Pta8_�K
wQw�O%HS_qK�NQf?^/�'M�K�Kik%_SJE^8\]bL^�fq\iC
p�`SK�I~`?M2JLJEK�fS��K�o�^yNho�H%PRHSNQK�K+58H?M2PQbL^�f=^2o�\]PRM/PRK�bEf��yK�\]PQbL�yM/PRbE^yf?\�bª\hPQ^´o�^�IiH?\l^yf=PQ`SK	fSKiH%PRNQ^yf%£

_?NQ^�PQ^�f�v%Ki�yNQK�K�^�olo�NQK�K�v%^ym C�O�bLf?I,K�PR`SK=KifSK�NQ�ya vSKif?\Qb�PtaÃ^2olPR`SK=f8HqI,JLKiH?\Uv%K�_qK�f?vS\�58H?Myv%NRM2P]£
bªIiM�JEJLaµ^�f¹bª\Q^y\Q_SbEf�r[�fS^/¶�JEK3v%��KÃ^2oUPQ`?K�bLf��?HSK�f?I,K ^2oUPR`Sbª\u_qM2N~M2m=K,PRKiNxbª\©I,NRb�PRbLI�M2J�PQ^�M!o�HSJLJ
H?f?v%KiN~\]PRM2fqv%bEf?��^�o�PR`SKUf�H?I,JLK�M�N�JEb 58HSbLv%£ �8M�\n_S`?My\]KWPQN~M2fq\]bEPQbL^�f�C

� Á�� !>�7+ �¤�>�8�R¦��8��+"Dx��"S�����4.�+1@u"S+10¨����$'�1�2�3��$/� w}f;_?M�NRM�JEJLKiJ1¶�bEPQ`ÃKi¿�^yN]P~\[PR^uH?f?v%KiNQ£
\]PRM�f?v�PQ`SK	f8HqI,JLK�M2NhK 58H?M/PRbE^yf�^�o�\tP~M/PQKyr�fSK�¶µbEfSbEPQbªM/PRbE�yK�\h`qM'��K�½qK���HSf=PR^UK,k%_SJL^�NRK�PQ`SK	bEf8PQK�N]o4MyI,K
½�K,Pt¶nKiK�fÂf�H?I,JLK�M�N�\]PQNRH?I PRHSNQK©M2f?v PR`SKuIi^�f8PQbLf�HSHSm¾NRKi��bLm=K�C;� `?bEJLKcPR`SK©vSK,o�^�NRm�M/PRbE^yfÂJLM�f?v�£
\RIiM�_qK´M2P�PQ`SKTJEbLm=b�P~\	^�o1bª\]^8\]_?bEf ¶�bLJEJ�½qK´Kik%_SJE^yNQK3v©H?\]bLfS���8M2m=m�M/£¬NRM'ac\Q_qK3I PRNQ^8\QIi^�_�a�r%f�H?IiJEK3M2N
NRK�MyI PRbE^yfÃ\tPRH?v%bLK�\W¶�bLJEJ�o�^%I,Hq\�^yfÃPR`SK�bEf��qHSKif?IiK=^2o¯bª\Q^y\Q_SbEfÃ^�f f8HqI,JLK�M2NWJLKi��K�Jhv%Kif?\QbEPQbLK�\�CTp�`SK
K���^yJEH%PRbE^yfÃ^�o>PQ`?K�f8HqI,JLK�M2NVJLKi�yKiJlv%K�f?\]bEPta;¶�bEPQ`�K,kSIib�P~M/PQbL^�f Kif?KiNR��a�`?My\�NRKi�yK�M�JEK3v�PQ`?K�JE^8\Q\W^2o
K�fS`?M�f?I,K�m�K�f8P�vSHSKUPQ^cIi^�HS_?JEbLfS��PQ^c\QHSNQo4M�I,KVKik%Iib�P~M/PRbE^yf?\iC¯p�`SKi^yNQKiPQbªIiM2J�¶n^�NR�`?My\�_SNR^/�8bªv%K3vuM
½�K,PQPQK�N[v%K,»?f?b�PRbE^yfu^�o�PQ`SKVbLf��?HSK�f?I,KV^�o�PQ`SKUIi^�f8PQbLf�HSHSm ^yfxf�H?I,JLK�M�N¯JLKi�yKiJ�v%K�f?\Qb�PtayC�p�`?bL\�bª\Q\QHSK
½�K�Ii^�m=K�\>bEfqI,NRK�M�\QbLfS��JLaTbLm=_q^yN]P~M2f8Plo�^�N¯`SbL��`SJLa�\]PQNRK,P~I~`SK�v=f�H?IiJEK�bSPR`?M/PnJEbLfS=¶�b�PR`�PQ`?K�\QHS_qK�NRvSK,£
o�^yNQm�M2PQbL^�fxNRKi�ybE^yfuM�f?v�o�^yN�f8HqI,JLKib-PQ`qM/P[M2_S_?NQ^8M�I~`�PR`SKUfSKiHSPQNR^�f%£}v%NRbE_uJEbLfSK�rq\]bLf?I,K�PQ`?KU_S`�a�\QbªIi\
M2P=PQ`SK ½�^�HSf?v%£¬Ii^�f8PQbLf�HSHSm bLf8PQKiNQo4M�IiK bEm=_?MyI PR\=bLfµM�m�M@0t^�N=¶nM'aÂ^yf�^yHSN�M2½SbLJLb�PtaÂPR^�m�^%v%K�J
NQ£¬_SNQ^%IiK�\R\�f8HqI,JLKi^y\Qa�f8PQ`SK3\]bª\iC1w}f�PR`SbL\>K,¿-^�NQPnM´IiJE^8\]K�I,^�JLJªM2½�^�N~M/PQbL^�f�½�K,Pt¶nKiKifcPQ`SK�NQK3M�I PRbE^yf�M2f?v
\]PQNRH?I,PQHSNRKW»?KiJªvS\�¶�bLJEJ�½�KUK�\R\QKif8PQbªM2J C
2 bE�y`SJEa;\]PQNRK,P~I~`SK�v;f8HqI,JLK�M2NV\Q`?M2_�K�\WM2NRK�M�JL\Q^x½�KibLfS�xbLf���K3\tPRbE�8M/PQK3v���bLMuvSM2m=_�K�v�I,^�JLJLbL\QbE^yf?\

M�f?vW»q\R\]bL^�f�r3\QKiNR��bEfS�[My\�M�fUbEm=_�^�NQPRM2f8P�JLbLfS	PR^�PQ`?K¯\QHS_qK�NRvSK,o�^�NRm�M/PRbE^yfWNRKi�ybE^yfUM/P�JL^/¶�K�fSKiNR��bLK�\�C
w}f´MyvSv%bEPQbL^�f�r'\Qa�\]PQK�m�M/PQbªI�»q\R\QbE^yfV\]PQHqv%bEK3\�`?M'�yK 58H?M2f8PQbE»?K3v	PR`SK¯\Q`SK�JEJ8M2f?vW_?M�NQbEPta�Ii^�NRNQK3I PQbL^�fq\�PQ^
`?K�M'��a=KiJLKim=Kif8Pn»q\Q\QbL^�fx½qM2NRNQbLKiN~\>M�f?v�o�H?\QbL^�fx½qM2NRNQbLKiN¯m�K3M�\QHSNRKim=Kif8PR\nM2NRK	H?f?v%KiNR¶�M'a�bLf©^�N~v%KiN
PR^�v%KiPQK�NQm=bLfSK[PR`SK�m=^8\tPnK,¿-K�I PRbE�yK�_qM/PQ`�¶�M'aTo�^yNlPR`SKW\Qa�f8PQ`SK3\]bª\>^�o�fSKi¶¤`SK�M'��a�KiJLKim=Kif8PR\�Chp�`SK
58HSK3\tP1PQ^�^�½?\QKiNR��K>PQ`SK¯o4M2½?JEK3v´bª\]JªM2f?vT^2oq\QHS_�KiNQ£ `?K�M'��a�K�JEK�m=Kif8PR\1bª\�½�Ki�ybEf?fSbEf?�	PR^�M2_?_qK3M2N�I,JL^y\QKiN
^yfxPR`SKU`S^yNQbF3i^yf�C
|1bLf?M2JLJEayr�M2P	PR`SKTm=^y\]P	o�H?f?vSM2m=K�fyP~M2J�JEK���KiJ�PQ`?K�\Q_SbEf;vSKi_�Kif?v%K�f?I,K�^2ohNRK�MyI PQbL^�fq\[bLf8�y^�JL��bEfS�

o�K�¶�£ ½�^%v%ax\Qa%\tPRKim�\�I,^�f8PRbEf�HSK�PQ^=NRK,»?fSKW^�H?Nn�fS^/¶�JLK�vS��KW^2o�PR`SKVf�H?I,JLKi^yf%£ f�H?IiJEK�^�fcbLf8PQK�NRMyI PQbL^�f
M�f?v©I,^�fq\tPRNQH?I,P�NQK3M2JLbL\]PQbªIWm�^%v%K�JL\�^�o�PR`SKUf�H?I,JLK�M�Nno�^�N~I,K�C

)i@�.�@i<��4+ � �3Á��¨°�.����1@ % .q$¹�3Á��¨°����3��$/� wt\Q^y\Q_SbLf%£¬NQK�JLM2PQK�v \]PQHqv%bEK3\x¶�bLJLJWIi^�f?\]PQbEPQH%PRKÃPR`SK
m�M@0t^�NnPQ`SNRH?\]P[^2o1PQ`SKTf8HqI,JLK�M2N�NRK�MyI PRbE^yf?\�I,^�m=m�HSfSbEPtaxbLfuPR`SKVo�H%PRHSNQKyC¯e�wtZTrS^2ohI,^yHSN~\]Kyr%bL\�PR`SK
��bEPRM�J�K�JEK�m�K�f8PWbLfÃPR`SK�o�HSJEJ�Kik�_?JE^yb�P~M/PQbL^�f�^2olPR`SK�bL\Q^y\Q_SbLf;�/M2NRbLM�½SJEKTo�^�NWK,k%_SJL^�NRbEf?�cPQ`?K�f�H?IiJEK3M2N
K 58H?M/PRbE^yf´^2oq\]PRM2PQKnM2f?v´PQ`SK�\tPRNQHqI PQH?NQKi£¬Ii^�f8PQbLf�HSHSm bEf8PRKiNQo4M�I,Kyr2M�\�¶¯K�JEJ%My\�PR`SKn\QK�M�NRI~`Vo�^yNh\]HS_�KiNQ£
`?K�M'��a�KiJLKim=Kif8P~\iC>O�bL��f?b�»qI�M2f8P�_SNR^���NRK�\R\¯bEfuPQ`SK3\]K´M�NQK3M�\�IiM�fu½�KVm�M�v%KU^/�yKiN¯PQ`SKUfSKik�P	v%K�I�M�v%K
M2P�PQ`SK´o4M�\]P�o�NRM���m=Kif8PRM2PQbL^�f�M2fqv©\]PRM�½SJLKU½qK3M2m o4M�I,bLJLb�PRbEK3\�PQ`?M2P�M2NRK´I,H?NQNRKif8PQJLacbLf�K,k%bª\tPRKif?IiKU^�N
Ii^�m=bLfS�=^�f©JEbLfSK�C 2 ^/¶¯K���K�N�r�bLm�_�^�NQPRM�f8P�f?KiK�v?\�mTH?\]P[½qKUm=KiP�PQ^cM�I�I,^ym�_?JEbª\]`xPQ`SK3\]KU�y^yM�JL\�C
|?^�N=PQ`?K;K,¿-K�I,PQbL��K bEf8PRKiNR_SNQKiPRM2PQbL^�f ^2oUM2f�a!K,k%_�KiNRbEm=K�fyP~M2J�_SNR^��yNRM�m r>\tPRNQ^yfS� PQ`SK�^�NRK,PRbLI�M2J

\QHS_S_�^�NQP�bL\[K�\R\]K�fyPRbLM�J7C¯Z m=M@0t^�N[I~`?M�JEJLKif?��KVK,k%bª\tP~\�bEf;Ii^�HS_SJLbLfS��PQN~M2f?\Q_q^yN]P�PR`SKi^yNQaxM�f?v v%K�I�M'a
vSa8fqM2m=bLI�\hbLfcM´\]K�J�o £}I,^yf?\QbL\]PQK�fyPl¶�M'a�C�O�bLmTHSJªM/PRbE^yf?\>M�NQK�fSK�K�v%K3v�PQ^UPRNRM�f?\QJLM2PQK[vSM2PRMWo�NR^�m »?fSbEPQK
f�H?IiJEK3M2Nl\Qa%\tPRKim�\�bEf8PR^Um�K3M2fSbLfS��o�HSJS_?M�NRM�m�KiPQK�NR\�^�oqPR`SK�f�H?I,JLK�M�NhK+58H?M/PRbE^yf=^2o�\tP~M/PQKyC 2 ^/¶¯K���K�N�r
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M2P�_SNQK3\]K�f8PnPR`SK´�´C¡O-CSKi¿�^yN]P[bLfuPQ`Sbª\[M2NRK�M�bª\[\]m�M�JEJ C
p�K�I~`Sf?bLI�M2J	Myv%�/M2f?IiK�\�r¯¶�`SbªI~`µ`?M'��K ½�KiK�f �Kia!PQ^!_SNR^��yNQK3\Q\�bLf PQ`SK�»qKiJªv�^/�yKiN=PR`SK�_?M�\]P

vSK�IiMyv%K�r�mTH?\]PTM2Jª\]^�Ii^�f8PQbLf�HSK�PQ^�Ki�y^�JL��K�PQ^�m=KiKiPUPQ`SKcvSKim�M2f?v?\U^2onPQ`SK�`?bE�y`SKiNUJLKi�yKiJh^2o�\Q^2£
_?`SbL\]PQbªIiM2PQbL^�f NRK+58HSbLNQK3vco�^yN	\tPRH?v%bLK�\�¶�bEPQ`�N~M�vSbE^8M�I PRbE�yK�½�K�M�m�\iCn|�bLN~\tP[�yKifSK�NRM2PQbL^�f©{���I~`?M2NR��K3v
_qM2NQPQbªI,JLKlM2NRNRM'a%\�M2NRKlfS^/¶�½�KibLfS�[NRKi_SJªM�IiK�vV½�aW`SbE�y`SJLa��yNRM�f8H?JLM�N�r�JLM�NQ�yKlv%a�f?M2m=bªIhNRM�fS��Kh_qM2NQPQbªI,JLK,£
bªv%K�fyPRb�»�IiM/PRbE^yf�PQK�JEK3\QIi^�_�K�\>½?M�\QK�v�^yfx\QbEJLbLIi^�f%£}\]PQNRbE_=PRK�I~`SfS^yJE^y��ayC1p�`SK3\]KWv%Ki��bªI,K3\>m�H?\tPn_SNR^/�8bªv%K
PR`SK KifSK�NQ�ya�r>M�fS��H?JLM�N�M�f?v!bª\]^�PQ^y_SbLIuNRK�\Q^�JLH%PQbL^�f�fSK�IiK�\R\QM�NQa o�^�N=bLf���KiN~\QKx�bEf?Kim�M/PRbLI�\=K,k%_qK�NQbE£
m=K�fyP~\n¶�b�PR`co4M�\]Pno�NRM���m=Kif8PRM2PQbL^�fc½�K�M�m�\ir�N~M2fS�ybEfS�To�NQ^ym \]bLm=_SJLKW\]PQNRbE_?_SbEf?��M�f?vc_SbªI~�HS_xNRK�MyI £
PRbE^yf?\	PQ^x`?bE�y`ÃmTH?J�PRbE_SJLbªI,bEPta�mTHSJEPQbEo�NRM���m=Kif8P~M/PQbL^�fÃNQK3M�I PRbE^yf?\�C�s�Ki��K�JE^y_Sm=Kif8P�^�olPQ`?K�\QK�v%KiPQK�I,£
PR^�NTM�NQN~M'a%\W_SJLMyI,K3\UfSKi¶�v%K�m�M2f?vS\T^�fÂ\QbE�yf?M2JE£ _?NQ^%I,K3\Q\QbLfS�uK�JEK3I PRNQ^yfSbLI�\´M2fqvÂvSM/P~M/£}M�I 58HSbª\Qb�PRbE^yf
\Qa%\tPRKim�\�C � K�NR\RM/PRbEJLK©I~`?bE_?\QK,P�KiJLK�I,PQNR^�fSbªIi\�M2NRKx½�KibLfS��vSKi��K�JE^y_qK3vÂPR^Ãm=KiKiP�PR`SbL\�fSK�K�v�r¯M2JL^�fS�
¶�bEPQ`#PQ`SK�Ii^�m=_SH%PRKiN�I,^%v%K3\�f?KiK�vSK�v�½8a�PR`SK I,^�m=m�HSfSbEPta�PQ^�H?\QKxPR`SK�\QK©vSKi��bLIiK�\�K �cIibEK�fyPRJEayC
¼¯`qM2NR��K�v�_?M�N]PRbLIiJEKcM�NQN~M'a%\WM�NQK=½�KibLfS�ÃIi^�HS_SJLK�v ¶�bEPQ`!v%KiPQK3I PQ^yNR\Uo�^�NT\QbEm�HSJEPRM2f?Ki^�Hq\Um=K�M�\QHSNRK,£
m=K�fyP�^2oh�yM�m�m�M=N~M'a%\�^�N[fSK�H%PQNR^�fq\iC�p�`SK3\]KTMyv%�/M2f?IiK�\�¶�bLJLJ�Kif?`?M2f?IiKU^�HSNWM2½SbLJLb�PtaxPQ^xMyI 58HSbLNQK
v?M/PRM�M2PWM=fSK�¶¨JEK���K�J�^2ol\QbE�yfSbE»qIiM�f?I,K´M�f?v�M/P[PR`SK�\RM2m=KUPRbEm=K�K �cI,bLKif8PQJLa©H%PQbLJEbF3iKTPQ`SKTJEbLm=b�PRK�v
½�K�M�mzPRbEm=K	M�f?v�JE^/¶ bEf8PRKif?\Qb�PRbEK3\�PQ`qM/P>¶�bLJEJ?½qK	Ii^�m=m=^�fS_?JLMyI,K�M/PlN~M�v%bL^yMyI PRbE�yKn½�K�M�mzo4MyI,bLJEbEPQbLK�\�C
|1bLf?M2JLJEayrSbEP	mTH?\]P[½�K´�K�_%P[bEf m=bLf?v©PQ`?M2P�PQ`SK�M�v%�/M2fqI,K�\�bLf�f�H?I,JLK�M�N�NQK3M�I,PQbL^�f©m�K3I~`?M2f?bL\Qm
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PRK�I~`Sf?bF58HSKV¶�M�\�_SbL^�fSK�KiNRK�vu½�a�PQ`SK´Z�F	���yNQ^yHS_x^yf©f�H?IiJEK�b�fSK�M�N[Z#$�D3��ºSC
Z�F	� `?M�\ubEf?b�PRbLM2PQK�v·M!f�H?IiJEK3M2N©M�\]PQNR^�_S`�a%\]bªIi\x_SNR^���N~M2m PQ`qM/P bL\©I,K�fyPRKiNRK�v¹M�NQ^yHSf?vµPR`SK

vSKi��K�JE^y_Sm=Kif8Px^�oVJL^�f?�2£¬JEbL��K3vµNRMyv%bE^8M�I,PQbL��K�½�K�M2m�\u\]H?I~`�M�\ � �i|nr ���3p�b7r�M2f?v  � F	b	PR^�\]PQH?vSa
IiNQbEPQbªIiM�J[NRK�M�I,PQbL^�fµM2f?v vSK�IiM'a#_SNQ^%IiK�\R\]K3\�o�^�Nx^yHSN�HSf?vSKiN~\tP~M2f?v%bLfS�Â^�oVf?^/�'MÂM�f?vµ\]H?_qK�NQfS^/�/M
f�H?IiJEK�^y\Qa�fyPR`SK�\Qbª\iC	p�`?bL\VM2_?_SNQ^8M�I~` JLK�M�v?\	fS^�P�^yfSJEa©PR^uM�\]PQNR^�_?`8a%\QbLI�M2JLJEauNQK�JEK��/M2f8P�NRK�\QHSJEPR\�½SH%P
M�JL\Q^[`SK�JE_�K�vTPQ^Vv%K���KiJL^�_TfSKi¶!Kik%_qK�NQbLm=Kif8PRM�J�PRK�I~`SfSb 58HSK�\�o�^yN�NRK�MyI PQbL^�f�\tPRH?v%bLK�\1¶�b�PR`�Kik�PQNRKim=KiJLa
JLbLm�bEPQK3vµ½qK3M2m bEf8PQK�f?\Qb�PtayC·p�`SK3\]K PRK�I~`Sf?bF58HSK3\�¶�bEJLJ	½�KÃIiNQH?IibLM�J�o�^�N�o�HSPQHSNRK;K,k%_�KiNRbEm=K�fyP~\�^2o
\QbLm�bLJªM2NV�bEf?v M/PWPQ`?K�_SNQ^y_q^8\]K3v;e�wtZ o4MyI,bLJEbEPta�C�¼¯^�m=_SJLKim=Kif8PRM�NQa PR^xPR`SK�\QK�\tPRH?v%bLK�\V¶�bEPQ` ^2¿�£
\QbEPQK�_SNQ^%v%HqI,K�v�JL^�fS��£ JLbE�yK�v�N~M�vSbE^�£ bª\]^�PQ^y_qK3\ir�^�f%£¬JLbEfSK�_SNR^%v%H?I,K3vÃ\Q`S^�NQP]£¬JLbE�yK�v � � |¹½qK3M2m�\W¶¯K�NQK
vSKi��K�JE^y_qK3v�o�^�NnM´_SbL^�fSK�KiNRbEf?�´\tPRH?v%a=^2o�PR`SK	NRK�MyI PQbL^�f � � |��4_�r ��� � ���¹PQ^T�8M2bLf��fS^/¶�JEK3v%��K[M�½q^yH%P
½?NQK3M28£ ^yH%P[_SNR^%I,K�\R\QK�\�o�NR^�m PQ`?K�`S^�PU¼nFV� I,a%I,JLK�\�C	p�`SK3\]K�K,k%_qK�NQbLm=Kif8PR\	¶¯K�NQKT_qK�N]o�^yNQm=K�v;bEf
Ii^�JLJLM�½q^yNRM2PQbL^�f©¶�b�PR`��We[F��!M2fqv�^2PR`SKiN~\	M�f?v _SNR^/�8bªv%K3v bEm=_�^�NQPRM2f8PVvSM/P~M=o�^�N	o�H%PQHSNRK�\]PQHqv%bEK3\
¶�bEPQ`¹PQ`SK;bLf8PQK�f?\]K 2 e�wt��| � � | ½qK3M2m�\�C¨w}f¤M2fS^�PQ`SK�NcbLf8�yK�\]PQbL�yM2PQbL^�f�r�I,NR^y\R\c\QK�I,PQbL^�f?\x¶¯K�NQK
m=K3M�\QHSNQK3v�o�^�N�PR`SK � � p�b ���¯r/_)� � � � NRK�M�I,PQbL^�f�r3¶�`SbªI~`´m�M'a�\QbE�yfSbE»qIiM�fyPRJEaVM/¿-K�I,P�PQ`?K>a�bEK�JLvV^�o ��� p�b
bLfx\QHS_�KiNRfS^/�/M2K�C�p�`Sbª\>bª\nM´NRK�\QHSJ�P�I,JLK�M�NQJLa�bLm=_q^yN]P~M2f8P>o�^yN>PR`SK	bLf8PQK�NQ_SNRK,P~M/PRbE^yfc^2o�^y½?\]K�NQ�/M2PQbL^�f?\
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Stable Beams run at Argonne, 1997-2001
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|1bL��HSNRKcDyg	O8PRM�½SJEK�½qK3M2m�\�H?\]K3v�bLf;K,k%_�KiNRbEm=Kif8P~\�M2PWZ[NR��^yfSfSKTF�M/PRbE^yf?M2J���M�½q^yNRM2PQ^�NRauvSHSNQbLfS�
D3���� 3£tY2º�º?D�C p�`SK3\]K�½�K�M�m=\xm�M'a#fS^�Pc½qK�PR`SKÃm=^8\tPcK�fSKiNR��KiPQbªI ^�N�PR`SK;m=^y\]PcbEf8PRKif?\QK�PQ`qM/P
PR`SK©o4M�IibEJLb�Pta#bL\�I�M2_?M�½SJEK ^�o�_SNR^%v%H?I,bLfS�qr>½SH%PcNRKi_?NQK3\]K�fyP=¶�`?M2P=`qM�\=½�KiKif NRK+58HSK�\]PQK3v#½�aÂPR`SK
Kik%_qK�NQbLm=Kif8PQK�NR\�C
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^�o1\Q^�^�fuPQ^�½�KUJLM�HSf?I~`SK3v ��£ N~M'a=^�½?\QKiNR�/M/PR^�NRbEK3\>JLbEyKUwtF	p�jn«Ve[Z	�>C
Z	fS^2PR`SKiN=\]bL��f?b�»qI�M2f8P�Kik%_qK�NQbLm=Kif8PRM�J¯Ki¿�^yN]P=M/P�Z	F	��bª\�My\Q\Q^%I,bªM/PQK3v�¶�b�PR`!PR`SK©|?NRM���m=Kif8P

�ÃM�\R\�Z	f?M2JLa 3iKiN �7|1�ÃZ � Cyp�`SK�|1�ÃZ�¶�M�\�bLf?\tPRNQH?m�K�f8PRM2J%bLf�Ii^�f10tH?f?I PRbE^yf�¶�bEPQ`�«VM2m=m�M�\Q_S`SK�NQK
o�^yN�PQ`?KT\]HqIiI,K3\Q\]o�HSJ�M�_S_SJLbLI�M/PRbE^yf©^�o1NRK�Ii^�bLJ�PRM����ybEfS��PRK�I~`SfSb 58HSK�\[o�^�N[f�H?IiJEK3M2N[\Q_qK3I PRNQ^8\QIi^�_�acHS_
PR^��yKiNRa=`SK�M'��a=f�H?I,JLKib Chp�`SKW|��;Z·`?My\¯M�JL\Q^�½qK�KifuIiNQHqI,bªM2Jqo�^�N�MT_?bE^yfSKiK�NQbLfS��\]PQHqv%a�^2o�_?NQ^�PQ^�f
K�m=b�PQPQKiN~\hPR^´m�M2_=PR`SK	v%NRbE_S£ JLbEf?K�Chp�`SK�\QK[Kik�_�KiNRbLm�K�f8PR\>\QH?I�I,K�\R\]o�HSJEJLaTK�m=_SJE^/ayK�v�MV½SNR^yMyv=NRM�fS��K
^�ohO%b�£}\tPRNQbL_ v%K,PRK�I PR^�N	M�NQN~M'a%\iC�e�K3I,Kif8PRJEayr%PQ`SK´»?NR\]P[^�½q\]K�NQ�/M/PRbE^yfx^�o1_SNR^2PR^�f©NRMyv%bL^yM�I,PQbL��KVv%K�I�M'a
PR^#M2f KikSI,bEPQK�v¤\tP~M/PQKÃbEf PR`SK�v?M2HS�y`yPRKiNc¶�M�\cNQK�_q^yN]PRK�v o�^�N ��� � jlH�Czp�`SK�Z	F	�Ç��NR^�HS_ `qM�\
M�JL\Q^Um�M�v%K	PQ`SK	»?N~\tP�v%bENRK�I,P¯I,^yf%»?NRm�M/PQbL^�f�^�o�v%K,o�^yNQm�M2PQbL^�f�bLfxMU_SNR^2PR^�f%£¬Kim=bEP]PQK�NlPR`SNQ^yHS��`=PR`SK
^y½?\QKiNR�'M2PQbL^�f=^2o�NR^2P~M/PQbL^�fqM2JS½?M�f?vS\¯bEf � � � 2 ^´¶�b�PR`©«VM�m�m�My\]_S`?KiNRK[M2f?v=PR`SK�|��;ZTC8p�`?K�|��;Z
¶�M�\1M2Jª\Q^�H?\QK�v�M�\�MWm�M10t^yN�PR^8^yJ�o�^�N�f�H?I,JLK�M�NhM�\]PQNR^�_S`�a%\]bªIi\�\tPRH?v%bLK�\�fSK3M2N1PQ`?Kn_?NQ^�PQ^�f�v%NRbE_%£¬JLbEfSKyC
p�`SK �qK,k%bE½?bEJLb�Pta�^2oWPQ`SK;Zhp���Z�O M�I�I,K�JEK�NRM2PQ^�N�o4M�IibEJLbEPta#`?My\=½qK�Kif I,NRH?I,bªM2J�bLf v%Ki�yKiJL^�_SbLfS�

Kik%_qK�NQbLm=Kif8PRM�J�m=K,PR`S^%vS\�o�^yN[PQN~M�IiK´KiJLKim=K�fyPWv%K,PRK�I PRbE^yf�o�^�NWM2_S_?JEbªIiM2PQbL^�f�bLf;vSM/PRbEfS�©M2f?v K�f��8bE£
NR^�f?m�K�f8PRM2J1\tPRH?v%bLK�\�CWp�`?bL\�¶¯^yNQ I,^yf8PQbLf8H?K�\�¶�b�PR`;PQ`?K�v%K���KiJL^�_?m�K�f8P�^2o>Mx_q^�PQK�fyPRbLM�J�m�KiPQ`S^%v
PR^;\tPRH?v%a ��� Z[N3r�¶�bEPQ`!M `?M�J�o £¬JEbEo�K�^2o[Y2Xy�©a�K�M�NR\�r-PQ`qM/PTbª\Ubªv%K�M�Jho�^�N´\]PQH?vSa8bLfS��^%I,K3M2f�I,bLNRIiHSJªM/£
PRbE^yf#_?M2P]PRKiNRf?\iCÂZ	fS^2PR`SKiN=��K�NQa�Kik%Iib�PRbEf?��IiM�_?M2½?bEJLb�PtaÂ¶�M�\�NRK�I,K�f8PQJLa�vSKi��K�JE^y_qK3v!M/P�Z[NR��^yfSfSK
PR^cv%K,PRK�I,P�\]bLfS�yJEK´M2PQ^�m�\�^�ohNRM�NQKV�yMy\]K3\�¶�b�PR`�JLMy\]K�N�PQN~M2_S_?bEfS�=PRK�I~`Sf?bF58HSK3\�� ZnPQ^�m�p�N~M2_�p�NRMyI,K
Z	f?M2JLa%\]bª\��4Zhp�p1Z ��� C
p�`SK�¼nM�f?M�vSbLM�f©¸�K�fSfSbLfS��p�N~M2_©bL\[IiHSNRNQK�fyPRJEaxbEf?\]PRM�JEJLK�v©M/P	Z�F	�>r?M2f?v©`?My\nPQ`SK´I�M2_?M�½SbLJEbEPta

^�o[m�M2�bEf?�;_SNRK�I,bª\QbE^yfÂm=My\Q\Tm=K�M�\QHSNRKim=Kif8P~\´^2o[f�H?IiJEK�b>o4M�NTo�NR^�m¾\]PRM2½?bEJLb�PtayC�¸>NQ^%v%H?I,PR\To�NQ^ym
`?K�M'��a8£ bL^�f�NQK3M�I,PQbL^�f?\hM�NQK[Ii^�JLJEK3I PQK3v=¶�b�PR`cMUJªM2NR��K�M2_�KiNQPQHSNRK�58H?M�vSNQHS_�^�JLK[M2fqv�\]K�_?M2N~M/PRK�v�o�NQ^ym
PR`SKÃ½�K�M�m ¶�bEPQ`�M!� bLKif »?JEPQK�NuM�f?v¹MÂ�8M�\]£7»?JLJLK�vµjlfS�yKÃ\Q_SJEbEP]£¬_�^�JLKÃ\]_�K�I,PQNR^�m=K,PRKiN3Czp�`SK�\QK
_?NQ^%v%H?I,PR\[M�NQKWPR`SKif;\QJE^/¶nK�vubLf M 2 K´�yMy\�I,K�JEJ r?M2fqv�\tPR^�_S_�K�v M�\´D 	�bE^yf?\iC¯p�`SK´bL^�f?\�M�NQKVPR`SKif
PRNRM�f?\Q_q^yN]PRK�v´½�a´sU¼!M�f?v�e[|�KiJLK�I,PQNRbLI¯»?K�JLv?\1PQ^WPQ`SK�fS^73 3�JEK�^2oqPQ`SK��8M�\�I,K�JEJ r2¶�`SK�NQKnPQ`?Kia´½�Ki�ybEf
PR`SKU_?M2PQ` PQ^=PR`SK´¸�Kif?fSbEf?�cp�N~M2_�C¯p�`SKU�yMy\�I,KiJLJ�PRK�I~`SfS^yJE^y��axvSKi��K�JE^y_qK3vuo�^�N�PR`SbL\[K,k%_qK�NQbLm=Kif8P
bª\�M�_SNR^2PQ^�Pta�_qKWo�^�N�PR`SKUJªM2NR��KiN��8M�\�I,K�JEJ�M2P�PQ`SKU`SK3M2NQP�^2o1PQ`SK´e�wtZ _?NQ^-0tK�I P3C
Z�HSfSb 5yH?KÃM�\R\]KiPx^2oVPR`SK�Z�F	�¨_SNR^��yNRM�m bª\�PR`SKibLNcP~M2NR��K,Pcm�M�f8HSo4M�I PRHSNRbEfS��IiM2_qM2½SbLJEbEPQbLK�\�C

p�`?bL\=Kik�_�KiNQPQbª\QK M2PxZ	F��¨M2JLJE^/¶[\�`SbL��`SJLa�\Q_�K�I,bªM2JLbF3iK�v#PRM�NQ�yK,P~\TPR^Â½qK�_?NQK�_?M2NRK�v!o�^�N��/M2NRbE^yH?\
½�K�M�m K,k%_�KiNRbEm=K�fyP~\=M/P�m�M2f�aÂJLM�½q^yNRM2PQ^yNQbLK�\�CÂw¬P�bL\=bLm=_q^yN]P~M2f8P=PQ`?M2P�PR`SK�\QK�IiM�_?M2½SbLJLb�PRbEK3\�½�K
m�M�bEf8PRM�bEf?K�vu��bL��KifuPQ`?K´I,^�f8PRbEf�HSbLfS��v%Kim�M�f?vS\no�^�N[\QH?I~`uPRM�NQ�yK,PR\�C
w}f¤\QHSm=m�M2NRa�r�PR`SK�Z	NQ�y^�fSf?KÃZhp���ZWO _SNR^��yNRM�m bª\x�yKiNRa MyI PQbL��K�M2f?v _?NQ^%v%H?I,PQbL��Kyr[M2f?v

½?NQ^8M�v%JLa�½qM�\QK�v!\RI,bLKif8PQbE»qI�M2JLJEayCÃw¬P=bL\�I,JL^y\QKiJLaÂI,^�f?fSK�I,PQK�v!¶�b�PR`!PQ`?Kxo�H%PRHSNRKuv%bLNQK3I PRbE^yf!^2o[PR`SK
»qKiJªv PQ^/¶�M2N~vS\ce�wtZTCnp�`SKÃ_SNQ^y��N~M2m r�JEbL�KÃm�^8\tPu^2oVPQ`SK I,^ym�_�^�f?Kif8PR\x^2oVPQ`SK ��^/¶ jlf?KiNR��a
F	H?I,JLK�M�Nx¸l`�a%\QbLI�\=_SNQ^y��N~M2m rnbL\cIi^�f?\]PQN~M2bLfSK3v#»qf?M2f?IibLM�JEJLa!o�NR^�m v%K���KiJL^�_?bEfS�ÂM2PuM2fµ^�_SPQbLm=M�J
_qM�I,KyrhM2f?v�PR`SKiNRKxM�NQKxIiJEK3M2N�\tPRNRM�bEf?\´o�NQ^ym I�M2NRNQa�bLfS��^�HSP�M2f�M�I PRbE�yKcNRK�\QK�M2N~I~`�_SNR^���N~M2m M2f?v
M�f�MyI PQbL��K e[�Us�_SNR^��yNRM�m�o�^yNce�wtZ PQ`?M2PcI,^�H?JLv#½qK NRKiJLbEK���K�v#¶�b�PR`�bLf?IiNQK3M�\QK�vÂo�H?f?v%bLfS� o�^�N
_�KiN~\Q^�fSfSK�J7C

� E � E ( ! Ä ¥�!
p�`?K©dyd/£¬w}f?I~`µ¼¯a%I,JL^2PRNQ^yf#M/Pc��M'¶�NQK�f?I,K©�¯K�NQyKiJLKia!F�M/PQbL^�fqM2J���M�½q^yNRM2PQ^�NRa�\]HS_?_q^yN]P~\�MÃ¶�bªv%K
N~M2f?��KW^2o�JL^/¶¤K�fSKiNR��a�f�H?IiJEK3M2N�\RI,bLKif?IiK�o�^yN[M�JLM�NQ�yK�bLf8PQKiNRf?M2PQbL^�f?M�J�I,^�m=m�HSfSbEPtac^2o1H?\]K�NR\�Chp�`SK
IiKif8PQN~M2JnI,^ym�_�^�f?Kif8PTbª\�M;\QK�I,PQ^yN]£ o�^%I,H?\QK�v�r��/M2NRbªM2½SJLK,£¬KifSK�NQ�yaÃI,a%IiJE^�PQNR^�f PQ`?M2P�I�M2f!½�Kco�K3vÂ½�a
K�b�PR`SKiN	^2o1Pt¶¯^�jn¼ne·bL^�f�\Q^�HSN~I,K3\iChp�`Sbª\[�yKiN~\QM2PQbLJEKVI,^ymT½SbLf?M/PRbE^yf _SNQ^%v%HqI,K�\�`?K�M'��a8£ bL^�fu½qK3M2m�\
^�oqK�JEK�m�K�f8PR\1PQ`?NQ^yHS��`S^yH%P�PQ`SK�_�KiNRbL^�vSbLI¯PRM�½SJLK�C�|S^�Nh`?KiJLbEHSmÇPQ^U^'k%a���K�f�r/½qK3M2mzK�fSKiNR��bLK�\�M�NQK�HS_
PR^�ByY���K � � f�H?I,JLKi^yf ,�o�^�N�`?K�M'��bEK�N¯bL^�fq\nPQ`SKUm�M/k%bLmTHSm KifSK�NQ�ya�_qK�N�f8HqI,JLKi^�f v%K3I,NRK�M�\QK�\n¶�bEPQ`
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 Berkeley 88" cyclotron beams

1.0

10.0

100.0

0 50 100 150 200 250

A(Atomic Mass Number)

E
ne

rg
y 

(M
eV

/n
uc

le
on

)
I~1pnA I>100pnA I>1000pnA

|1bL��HSNRK�Y%gVp�`SK�\tP~M2½SJLK�½�K�M�m�\WPQ`?M2PV`qM'��KT½�KiK�f�NQHSf M/PVPQ`?K=dyd �©I,a%I,JL^2PRNQ^yf;bLfÃPR`SK=JLMy\tPVo�Ki¶
ayK�M�NR\nM2NRKU\]`S^/¶�f�C

bLf?IiNQK3M�\QbEfS��m�My\Q\	NQK3M�I~`SbLfS�x����K � � H;M/P�½?bL\QmTH%PR`�C	��bE�y`yPWbE^yf?\	M�NQK´M'�/M�bEJªM2½SJLKTM2P	bEf8PRKif?\Qb�PRbEK3\
^�o�Y�º�_ � Z´Cq|1bL��HSNRK´Y�\]`S^/¶[\��yNRM�_S`SbªIiM�JEJLa=PQ`SK�\tP~M2½SJLKV½qK3M2m�\�PQ`qM/P[`?M'�yKW½�KiK�f NQHSf�M2P�����F	�
bLfuPQ`SKUJªM�\]P�o�Ki¶·a�K3M2N~\iC
p�`SK�j�¼neÇ�yNQ^yHS_�M2PU��F	��� `?M�\VM©JL^�fS�©`Sbª\tPR^�NRa�^2o¯^yH%PR\]PRM�f?v%bLfS�©fSKi¶�\]^yHSN~I,K�vSKi��K�JE^y_%£

m=K�fyP~\nPQ`?M2P�`?M�\�½�KiK�fubLf?I,^yNQ_�^�N~M/PRK�vuM/P�^2PR`SKiN�JªM2½?\�r%bEfqI,JLH?v%bLfS��Z	F	�>r?�ÃO%� M�f?v�ya����M2\]�a�J��M%C
p�`?KibLN�fSK�¶z\]^yHSN~I,K�r � j>F	�WO-r�I,^yfyPRbEf�HSK3\[bLf;PR`SbL\�PRNRMyv%b�PRbE^yf�r-¶�b�PR`�Mu\]HS_�KiN~I,^yf?v%H?I,PQbLfS�xm�M��2£
f?K,P´M2f?v�^�_�KiN~M/PRbE^yf�M2P�D3duM�f?v Y�d©« 2 3�C=�nK�IiM�H?\QK�^�o>PQ`?K�`?bE�y`�bLf8PQKifq\]bEPQbLK�\V^�o¯`SbL��`�I~`?M2NR��K
\]PRM2PQKubE^yf?\ir>Ki��K�fÂPQ`?KubL^�f!½�K�M�m¾PQN~M2f?\Q_�^�NQP�\Qa�\]PQK�m NQK 58HSbENRK�v�f?Ki¶ v%K���K�JE^y_Sm=Kif8PR\�C�� `SKif
Ii^�m=_SJLK,PRK�v�r � j¯F	��O�¶�bEJLJ1\QbL��fSbE»qIiM�f8PQJLaxK,k�PRKif?v PR`SK�I�M2_?M�½SbLJEbEPtau^�o�PQ`SK�I,a%I,JL^2PRNQ^yfuPR^x`SbL��`?KiN
m�My\Q\[M�f?v `SbL��`SK�N	bLf8PQKifq\]bEPQbLK�\�C[Z[fÃj�¼ne¨\]^yHSN~I,K´\QH?I~`;M�\ � j>F���O m�M'a M2Jª\]^�½�K´PR`SKT\Q^�HSN~I,K
^�o1I~`S^ybLIiKWo�^�N�PQ`?KU`SbE�y`ubLf8PQK�f?\]bEPtax`?K�M'��a�bE^yf�v%NQbL��K�N�JEbLf?M�IW^�o�e�wtZTC
«VM�m�m�M2£ N~M'aW\Q_�K�I PRNQ^8\QIi^�_�aW`?M�\1M2JL¶nM'a%\�½qK�Kif�M�f?vTIi^�f8PQbLf�HSK�\�PQ^W½�KnM	_SNQbLm�M2NRaUM�I PRbE��bEPtaUM/P

����F	�lC1«VM2m=m�M�\Q_S`SKiNRK�r�I,HSNRNQK�f8PQJLa�PQ`SKx¶¯^yNQJªv � \Vm�^8\tP´_�^/¶nKiNQo�HSJhbEfq\tPRNQHSm=K�fyPUo�^yNTv%KiPQK�I,PQbLfS�
�8M2m=m�MÂN~M'a�\�r�¶�M�\©v%Ki�yKiJL^�_�K�v ½�a PQ`SK f?M2PQbL^�f?M�J��8M2m=m�M/£¬NRM'a I,^�m=m�HSfSbEPta JLK�v¤½�aµ����F	�
M�f?v I,HSNRNRKif8PQJLacNRK�\QbLv%K3\[M/P�PR`SKTdyd/£¬w}f?I~`�¼¯a%IiJE^�PQNR^�f�Cnp�`SKU_q^8\Q\QbL½SbEJLbEPtau^�o�PRNRMyI~8bLfS�=bLf?v%bL�8bªv%H?M�J
�8M2m=m�MVNRM'a%\�bLfcM´v%KiPQK�I,PQ^yNl`?M�\>½qK�Kifc\]PQH?vSbEK3v�K,k�PQK�f?\QbE�yKiJLa�M/Pn����F	�;M�f?v=^2PR`SKiN>_SJLMyI,K3\ir8M2f?v
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M©fSK�¶ vSKi��bLIiK�r�«Ve[j>p1Z�`?My\V½qK�Kif�_SNR^�_�^y\QK�v�Cx«Ve[j¯p�Z�¶n^�H?JLv�\QbE�yfSb�»�IiM2f8PRJEa;bLf?IiNQK3M�\QK�PR`SK
\QKifq\]bEPQbL��b�Pta�o�^yN[�yM�m=m=M�N~M'ac\]_�K�I,PQNR^y\RI,^y_8a�¶�`?Kif m�M2f�ax�8M2m=m�M�N~M'a%\�M2NRKWK�m=b�PQPQK�v�rqM2fqvxPR`SK
_�^y\QbEPQbL^�f \]K�f?\]bEPQbL��b�PtauI,^�H?JLv©��NRK�M2PQJLa�bEm=_SNR^/��KVs�^�_S_SJLKiN[Ii^�NRNQK3I PRbE^yf?\iC
p�`SK��yM�m=m=MxNRM'a©NRK�\QK�M2N~I~`�_SNR^��yNRM�m�M2PV���nF��#`qM�\���KiNRa K,¿-K�I,PQbL��KiJLa H%PQbLJLb43�K�v�«VM2m=m�M/£

\Q_S`SK�NQK[M�f?v=bEPR\>M�H%k%bEJLbªM2NRa�v%KiPQK�I,PQ^yNR\�o�^yN>\]PQH?v%a�bLfS�UPR`SK[_SNR^�_�KiNQPQbLK�\h^�o�f8HqI,JLKibqM2P>JªM2NR��K[M2f?��HSJªM2N
m=^ym�K�f8PQHSm Cup�`?K�_S`SKif?^�m=KifS^yf�^2o �Q\Q`SK�M�NR\V½?M�f?vS\!�Sr�¶�`?KiNRK=PQ`SKc^yNQbLKif8P~M/PQbL^�f ^2o�^%vSv _?M2NQ£
PRbLIiJEK3\�I~`qM2fS�yK�\U¶�bEPQ`�bEf?IiNQK3M�\QbEf?�;M2fS�yHSJLM�NTm=^�m=K�fyPRHSm¾`?M�\T½qK�Kif�K,k�PQK�f?\]bL��K�JEa�\]PQH?v%bLK�v#M2f?v
I~`qM2N~M�I PRKiNRb43�K�v�bLf#½�^2PR`#PR`SK©¸>½�M�f?v ¼nv#NQK���bL^�f?\�½�a�PQ`SK ����F	����NR^�H?_�C!Z[fS^�PQ`SK�N=NQK3I,Kif8P
MyI~`SbLKi��K�m=Kif8P[^2ohPR`SK�����F	�Â�yNQ^yHS_�`?M�\�½�KiKif�M2f;Kik8PRKif?\QbL��KT\]PQH?vSa©^�olfS_;_?M�bENRbLfS�cbLf;f�H?I,JLKib C
p�`?Kx����F	�¹��NR^�HS_Â`?My\´I,^yf8PQbLf8H?K�v PQ^�m�M2�Kc\QK�M�NRI~`?K�\Vo�^yN�\QHS_qK�NRvSK,o�^�NRm�M/PRbE^yf�M�f?v�`?My\´NRK,£
IiKif8PQJLa©^�½?\QKiNR��K3v©\QHS_�KiN~v%K,o�^yNQm=K3v ½?M2f?v?\[bLf � � Z[NWM2f?v;bEf � �!�/¼nv�C[w}f � � Z[N3r�M�JªM2NR��KUf�HSm�½qK�N
^�o	Kif?KiNR��bLK�\�rl\]_SbLf?\�r>_?M�NQbEPQbLK�\�r>M�f?v#� �4jnY-� � \�`?M'�yKx½�KiKif m=K�My\]HSNRK�vÂPQ`?M2P�M�JEJL^/¶[\�M�v%KiPRM�bEJLK�v
Ii^�m=_?M�NQbª\]^yfc¶�bEPQ` PQ`?Ki^�NRa�C
p�`SK�`SK3M'��a K�JEK�m=Kif8P;I~`SKim=bª\tPRNQa �yNQ^yHS_�r�My\©_?M2NQP�^2o�M�f�bLf8PQKiNRf?M2PQbL^�f?M�JWIi^�JLJLM�½q^yNRM2PQbL^�f�r

`qM�\´NRK�IiKif8PQJLa�½qK�Kif \]H?I�I,K3\Q\]o�HSJnbEf v%K,PRKiNRm�bLfSbLfS�;PR`SK I~`SKim=bªIiM2J¯_SNR^�_�KiNQPQbLK�\�^2o[KiJLKim=K�fyP D�ºyXSr
O%K�M2½�^�NR��bLHSm r�M2f?vµK�JEK�m=Kif8P�D3º8 �r��n^�`?NQbLHSm C¨w}f ½q^�PQ`¤I�M�\QK�\=PR`SKÃK�JEK�m=Kif8PR\uI,^�f8PRbEf�HSK3v PQ^
`qM'��K	\QbEm=bLJLM�NnI~`?Kim=bLI�M2J�½qK�`?M'��bE^yN¯M�_S_SNR^�_SNRbLM2PQK�PR^TPR`SKibLN�I,^yJEHSm=fcbLfcPR`SKW_qK�NQbL^%v%bLI	PRM�½SJLK�Chp�`SK
�n^y`SNQbLHSm \]PQH?v%ayr>v%^yfSKx¶�bEPQ` X�M2PQ^�m�\�bEf�B�ºÃv?M'a�\�rl\Q`S^/¶¯K3v PQ`?M2P�PR`SK©`SK�M2P�^�o�M2½?\Q^�NR_%PRbE^yf
^�o�PQ`SK � ����� ½qK3I,^�m=K3\´m=^�NRK�fSKi�8M/PRbE�yKcM�\ ��bLf?IiNQK3M�\QK�\�Cujhk%_�KiNRbEm=K�fyP~\´¶�bEPQ`ÂK�JEK�m�K�f8PuD�ºydSr
2 M�\R\]bLHSm rSM2NRKVHSf?v%K�NQ¶�M'a�½�a�PQ`?K´I,^�JLJªM2½�^�N~M/PQbL^�f�C
ZnP1_SNQK3\]K�f8P�r�PQ`SKlH?fSbF58HSKnI,^ymT½SbLf?M/PRbE^yfV^2o%`SbL��`UbLfyPRKif?\QbEPtaW\]PRM�½SJEK>½qK3M2m�\�\QH?I~`´M�\  � � r � � F[b r

M�f?v � � �VNVM2f?v;PQ`SK=��«UO `SbL��`�K �cI,bLKif?Iia�\]K�_?M2N~M/PR^�N�M�NQKTK�\R\]K�fyPRbLM�J�o�^yN	PR`SK�_SNQ^%v%HqI PQbL^�f�M2f?v
vSK,PQK3I PRbE^yfU^2oSfSK�¶!\]HS_�KiNR`SK3M'�8a�KiJLKim=Kif8P~\iC1p�`SK¯��«UOV`?My\�NRK�IiKif8PQJLa�H?f?v%KiNR��^yfSKhK,k�PRKif?\QbE�yKhPQK3\tPQ£
bLfS��^2oSPR`SK�fSKi¶#\Qa%\tPRKim¨M2fqv´`?My\1\QH?I�I,K�\R\]o�HSJEJLaUI,^yf%»?NRm�K3vUPR`SKnvSbL\RI,^/�yKiNRa	PR`?M/P�`?M�vT½qK�Kif�m=Myv%K
_?NQK��8bL^�Hq\]JLa�M2P�«UO�wU^2o[K�JEK�m=Kif8P � � � D�D3ºSC�p�`SKcNRK�MyI PQbL^�fÂHq\]K3v�¶nMy\ ���!�����1� � � "
	���D� ��� � � D�D3ºSC
p�`?KiNRK�bª\´M2Jª\Q^©\QbE�yfSbE»qIiM�fyPU_SNR^�m=bª\]K�o�^�NU`?K�M'��a�KiJLKim=Kif8PT\Q_qK3I PRNQ^8\QIi^�_�a bEf PQ`?K�bEf8PQK�NQm=K3v%bLM2PQK
M�f?v�JL^�fS�yKiN	PQKiNRm�½�a Ii^�m�½SbEf?bEfS�xPQ`SK=��«UO ¶�bEPQ`;PR`SK�bEfSbEPQbªM2J�PQ`?NQK�K�^yN[o�^�H?N�m=^%v%HSJLK�\�^2olPR`SK
_?NQ^y_q^8\]K3vu«VM2m=m�M/£}e[M'acp�NRMyI~�bEfS�=v%KiPQK�I,PQ^yN�C
Z	f KikSI,bEPQbLfS�uNRK�\QK�M�NRI~`Ã_SNQ^y��N~M2m�PQ`qM/P´NRKiJLbEK3\�^yfÃPR`SK=`SbL��` bEf8PQK�f?\Qb�Pta;JLbL��`8PUbE^yfÃ½�K�M2m�\Vbª\

PR`SKTM�mT½SbEPQbL^�H?\	K,¿-^�NQP[PQ^xm=M��KTMc_SNQK3I,bª\]bL^�f m=K�My\]H?NQK�m�K�f8P	^2o�PQ`?K�� ����Ii^�NRNQK�JLM2PQbL^�f©bEf�PR`SK
vSK�IiM'a=^�o�JLMy\]K�N]£ PQN~M2_?_qK3v � � "���Chp�`SKVJLM�NQ�yK	½�K�M2m�bLf8PQK�f?\]bEPta�`?My\nM�JEJL^/¶nK�v=PR`SK��yNQ^yHS_�PR^�¶n^�NR
¶�bEPQ` PRNRM�_S_�K�v;M2PQ^�m�\RM2m=_SJLK�\�^yf PQ`SK�^�N~v%KiN[^�o�D�º � M/PQ^ym�\iC�p�`Sbª\	_?NQ^y��N~M2m bª\[^yf PQ`SK���KiNR��K
^�o�_SH?½SJEbªIiM2PQbL^�f ^2o1b�P~\�JªM/PQK3\tP[NRK�\QHSJEP�C
p�`SK�f�H?I,JLK�M�N�My\tPRNQ^y_S`�a�\QbªIi\[_?NQ^y��N~M2m M2PV��M'¶�NQK�f?I,K��¯K�NQyKiJLKia ��M�½q^yNRM2PQ^�NRauIi^�f?IiKif8PQN~M/PRK�\

^yf;PR`SK 58HSK�\]PQbL^�f�^2o¯¶nK�M��bEf8PRKiN~M�I PRbE^yf�M�f?vÃf?KiH%PRNQbLfS^ _SNR^�_�KiNQPQbLK�\�C�p�`Sbª\V_SNR^���N~M2m�H?\QK�\WPR`SK
dyd/£¬w}f?I~`�¼¯a%I,JL^2PRNQ^yfT^yfSJEa´PQ^UMWJEbLm=b�PRK�v�K,k�PQK�f8P�r2KyC �qC�o�^yN�PQ`SK�_SNR^%v%H?I PRbE^yf�^�oqN~M�v%bL^�bª\Q^2PQ^y_qK3\1JEbL�K
� � p�b CVZÇ\QbE�yfSb�»�IiM2f8PWbEfSbEPQbªM/PRbE�yKT`?My\[½�KiK�fÃHSf?vSKiNQPRM2yKif�bLf;PR`SK�Ii^�f?\]PQNRH?I PRbE^yf;^2ohPR`SK���j¯Z	e	O
o4MyI,bLJEbEPta�r-¶�`SbªI~`;_SNR^/��bLvSK�\WMcJLbEm=bEPQK�vÃNRM�fS��KT^2o>NRKiJªM/PRbE�yKiJLau`SbL��`ÃbEf8PQK�f?\Qb�Pta�N~M�v%bL^yMyI PRbE�yKU½qK3M2m�\
bLfuPQ`SK�¼nFV�¨N~M2fS�yK�C�p�`SKVo4M�IibEJLbEPtacbL\�½qM�\QK�vu^�f©PQ`SKUHq\]KV^2o�M=_SNR^�vSH?I PRbE^yf©Iia�IiJE^�PQNR^�fxo�^�N���K�f%£
K�NRM2PQbLfS��PQ`SKUN~M�v%bL^yMyI PRbE�yK�bª\]^�PQ^y_qK3\nPQ`?M2P�M�NQKWo�K3v�rS½�axM�NRM�_Sbªv 2 K,£F0tK,P�PQN~M2fq\]_�^�NQP[\]a%\]PQKim r%bLf8PQ^
PR`SK�j�¼ne \]^yHSN~I,K[^�o�PQ`SKWd�d/£¬w}f?I~`x¼¯a%I,JL^2PRNQ^yf�ry¶�`?bLI~`c\QKiNR��K3\>M�\lPQ`SK�_q^8\tPQ£¬MyIiIiKiJLKiN~M/PQ^yN�o4M�IibEJLb�PtayC
p�`?bL\nM2_S_?NQ^8M�I~`=H%PQbLJLb43�K�v=PR`SK�JªM2½�^�N~M/PR^�NRa � \�HSf?bF58HSKWK,k%_�KiNRbEK�f?I,K[bLf�o4My\tP¯PQN~M2f?\Q_q^yN]P>PQK�I~`?fSbF58HSK3\
o�^yN�N~M�vSbE^8M�I PRbE�yKx\Q_qK3I,bLK�\=M2f?v#b�P~\�¶¯^yNQJªv�£¬¶�bLv%KuJEK3M�v%bLfS��NQ^yJEKubEf jn¼ne \Q^�H?NRIiKuv%K���KiJL^�_?m�K�f8P�C
|1bLNR\]Pcm=K�My\]HSNRKim=K�fyP~\=¶�b�PR` ��� ¼ `qM'��K©½qK�Kif¹\QH?IiIiK�\R\to�HSJLJLa#_�KiNQo�^�NRm�K3v�rnbEf I,JL^y\QK�I,^yJEJªM2½�^�N~M/£
PRbE^yf�¶�bEPQ` 2 e�wt��|¹M/P��We[F��lr�M�f?vÃNRKi_?NQK3\]K�fyPUM2f K,kSM�m�_?JEK�^2o�H%PQbLJLb43�bEfS� K3M�I~` JLM�½q^yNRM2PQ^�NRa � \
Ii^�m=_SJLKim=Kif8P~M2NRa I�M2_?M�½SbEJLbEPQbLK�\TM�f?vÂH%PRbEJLbEPQbLK�\�C p�`SK©v%Ki�yKiJL^�_Sm=K�fyP�^2o	M�f!bEf8PRKif?\QK � �'� ½�K�M�m
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bª\VMxm=bLJEK3\tPR^�fSK�v%K���K�JE^y_Sm=Kif8P�o�^yNUM2JL_S`?M©IiM2_SPQHSNRK�m=K3M�\QHSNQK�m=Kif8PR\�¶�b�PR`�N~M�vSbE^8M�I PRbE�yKT^'k%a���K�f
½�K�M�m�\�bEf©bEf��yKiN~\]KW�bEfSK�m�M/PQbªIi\�Ch��j>Z	e�OxM�_S_qK3M2N~\�M�\�M�HSfSb 58HSKUM2JEPQKiNRf?M2PQbL��K�PQ^=m�M2bLf%£¬\]PQNRK�M�m
N~M�vSbE^8M�I PRbE�yK�½�K�M�m JªM2½�^�N~M/PR^�NRbEK3\�M2f?v�I�M2f ½qKTH%PQbLJEbF3iK3v o�^�N	JE^yfS�2£ PQK�NQm NRK�MyI PRbE^yf \]PQHqv%bEK3\[¶�bEPQ`
N~M�vSbE^�£ bª\]^�PQ^y_qK3\	bLf�PQ`SK�m=bLf�H%PQK�PR^;\]K3I,^yf?v JEbEo�K,PRbEm=KcN~M2fS�yK�C�w}fÂM�\QKi_?M�NRM2PQK�v%Ki�yKiJL^�_Sm=K�fyP3r�M
¶n^�NRJªv�£ NRK�Ii^�N~v�o�^�N � � �·_SNR^%v%H?I,PQbL^�fx¶�M�\�MyI~`SbEK���K3v�H?\QbEfS��PQ`?KVdyd/£¬w}f?I~`©¼¯a%I,JL^2PRNQ^yfxM�\�M�v%NRbE�yKiN
M�f?vxPQ`SKUwte�w]OubL^�f \]^yHSN~I,KWPQ^=_SNR^%v%H?I,KUM�JL^/¶¤Kif?KiNR��ac½�K�M�m o�^�N�¶nK�M��bEf8PRKiN~M�I PRbE^yf©\]PQHqv%bEK3\iC
w}fc\QHSm=m�M2NRa�r/PR`SK	d�d2£ w}fqI~`�¼¯a%I,JL^2PRNQ^yf�\QHS_S_�^�NQPR\>MU\tPRNQ^yfS�VNQK3\]K3M2N~I~`T_SNR^��yNRM�m©r�¶�b�PR`��yNQK3M/P

\]PQNRKif?�2PQ`�bEf��8M2m=m�MxN~M'a�\]_�K�I,PQNR^y\RI,^�_�a;M�f?vÃ�8M2m=m�M/£¬NRM'a v%KiPQK�I,PQ^yNVvSKi��K�JE^y_Sm=Kif8P�C=p�`SK=bLf%£
PRKif?\QKc½�K�M�m=\T^2o[JLbE�y`8PTbE^yf?\´`qM'��K�m�M�v%Kx_q^8\Q\QbE½?JEK©M;\tPRNQ^yfS��_SNR^��yNRM�m o�^�N�m�K3M�\QHSNRbEfS��¶nK�M�
bLf8PQK�NRMyI PQbL^�f©_?M�NRM�m�KiPQK�NR\�¶�bEPQ`�JªM�\QKiNQ£7PRNRM�_S_�K�vuNRMyv%bE^8M�I,PQbL��KVM/PQ^ym�\iCn����F	��`?My\[M=HSfSb 58HSKTI�M/£
_qM2½SbLJEbEPta�M�f?v=MWJE^yfS�U`Sbª\tPR^�NRa´^2o-`SK�M'��a�KiJLKim=Kif8P>\Qa8f8PR`SK�\QbL\hM�f?v=I~`SKim=bªIiM�J?\tPRH?v%ayC�|1bLf?M2JLJLa�r2PR`SK
¶n^�NR=^2o�PQ`SK´MyIiI,K�JEK�NRM2PQ^yN¯�yNQ^yHS_xbLfuN~M�vSbE^8M�I PRbE�yK	½�K�M�m v%K���KiJL^�_?m�K�f8P�r%M2f?vxPQ`?K´v%Ki�yKiJL^�_Sm=Kif8P
^�o�fSKi¶ \Q^�HSN~I,K3\�½8a�PQ`?K	¶n^�NRJLv�£}I,JªM�\R\�jn¼neµ�yNQ^yHS_�I,^�f8PRbEf�HSK�PR^´�K�Ki_=PQ`?K	I,a%I,JL^2PRNQ^yf=^�_�KiN~M/PQbLfS�
My\�M�_SNQ^%v%HqI PQbL��KVm�M�I~`?bEfSKyC

� E � E 5 : Dx¥�!
p�`?K 2 ^yJEbE»?KiJªv¹e[Myv%bL^yM�I,PQbL��K�w}^yf¹�¯K3M2m |?MyI,bLJEbEPta"� 2 e�wt��|��xbL\uM�»?N~\tPQ£ �yKifSK�NRM2PQbL^�fµwt\]^�PQ^y_qK
O%Ki_?M�NRM2PQbL^�fÃ��f%£}��bLfSK�4w]O?�W� �[NRMyv%bE^8M�I,PQbL��KUbL^�f;½�K�M�m �7e�wt� ��o4MyI,bLJEbEPta�v%Ki�yKiJL^�_�K�v�r�bLfÃMxIi^y\]P]£
Ki¿�K3I PRbE�yKÃ¶�M'a�r�PQ^�m�M2�K�H?\QKÃ^2o´Kik%bL\]PQbLfS��MyIiIiKiJLKiN~M/PQ^yNR\�M2P��We[F��lC�p�`SK�Y��Â� � PRM�f?v%K�m
MyIiIiKiJLKiN~M/PQ^yNVbL\TH?\]K3v o�^�N�½q^�PQ`!\]PRM2½?JEKxM�f?v HSf?\]PRM�½SJEKx½qK3M2m�\iC�p¯a�_SbLI�M2J¯½qK3M2m KifSK�NQ�ybEK3\UM2f?v
IiHSNRNQK�fyP~\�M'�'M�bEJªM2½?JEK�o�^�N[\]PRM�½SJEKU½�K�M�m�\�M2NRKV\Q`S^/¶�f©bEf�|1bL��HSNRKUBSC
e[Myv%bL^yM�I,PQbL��K�\]_�K�IibEK3\WM�NQK�_SNR^�vSH?I,K3v;½�a�bEf8PRKif?\QK�JLbL��`8P]£¬bE^yfÃ½�K�M�m=\�o�NR^�m�PR`SK��WM��e�bLvS��K

wt\Q^%I~`SNR^�fS^yH?\�¼¯a%I,JL^2PRNQ^yf �¬�We�wQ¼���M2f?vU_�^y\]P]£}M�I�I,K�JEK�NRM2PQK�vW½�aWPQ`SK�Y���� � P~M2f?v%K�m KiJLK�I PRNQ^8\tP~M/PRbLI
MyIiIiKiJLKiN~M/PQ^yN�Cz��bEf?8bLfS�!_?NQ^%v%H?I,PQbL^�f¤M�f?v _�^y\]P]£}M�I�I,KiJLKiN~M/PRbE^yfµbL\xPQ`SK�e�wt��w}f10tK3I PQ^yNu\Qa%\tPRKim r
Ii^�f?\Qbª\tPRbEfS�©^2o�M©`SbE�y`%£¬��^�JEPRM���K�_SJLM2P]o�^yNQm ^yf�¶�`SbªI~`�PQ`SK�_SNR^%v%H?I,PQbL^�f;P~M2NR��KiPVbL^�f \]^yHSN~I,K=M2f?v
½�K�M�m _?NQK�_?M2N~M/PRbE^yf M�f?v�_SHSNRb�»�IiM/PRbE^yf�`?M2N~v%¶�M2NRK�NRK�\Qbªv%K�C p�`SKx\QHSbEPQKc^�o�N~M�vSbE^8M�I PRbE�yK=½qK3M2m�\
M'�/M�bEJªM2½SJLK´o�^yNVNQK3\]K3M2N~I~`�`?M�\WK,k%_?M�f?v%K3v;N~M2_Sbªv%JLa©bLf�PQ`SK=JªM�\]PWayK�M2NW¶�bEPQ`�PQ`SK=v%Ki�yKiJL^�_Sm=K�fyPV^2o
»�\Q\QbE^yf�_SNR^�vSH?I P	½�K�M�m�\iC	p�`?K�\QK´½qK3M2m�\�`?M'��KU½�KiK�f;��NRK�M2PQJLaco4M�IibEJLbEPRM/PRK�v�½�a v%Ki�yKiJL^�_Sm=K�fyPWM/P
�WM��e[bLv%�yK	^�o�MU��K�NQa�_q^yNQ^yH?\l�yNRM�_S`SbEPQK[m�M2PQNRb�k=PQ`qM/PnM�JEJL^/¶[\lN~M2_?bLv�v%bE¿-H?\]bL^�fu^2o�PR`SK	NRK�MyI PQbL^�f
_?NQ^%v%H?I,PR\�^yH%P[^2o�M�H?NRM�fSbEH?m IiM�NQ½?bLv%K�PRM�NQ�yK,P�o�^�NRm=K�vxo�NQ^ym PR`SbL\[_q^yNQ^yH?\nm=M2PQK�NQbªM2J C
p�`SK�HSfSb 58HSK�NRMyv%bE^8M�I,PQbL��KU½�K�M2m�\VM'�/M2bLJLM�½SJLKTM/PT�We[F	��IiM�f;½qK=_SHSPWbLf8PQ^x_�KiN~\Q_qK3I PQbL��K�½�a

Ii^�m=_?M�NQbª\]^yfu¶�bEPQ`;PQ`SK�NRMyv%bE^8M�I,PQbL��KV½qK3M2m�\	PQ`?M2P�M2NRKTI,H?NQNRKif8PQJLauM'�/M�bEJªM2½SJLK´M/PWM2JLJ�o4M�IibEJLbEPQbLK�\�bEf
PR`SKU¶n^�NRJLv�C�|1bE�yHSNRKW{�_?JE^�PR\nPQ`?KU½qK3M2m�\nPQ`?M2P	M2NRKUM'�'M�bEJªM2½?JEKW¶¯^yNQJªv�£¬¶�bLvSK�C
ZÇ��NRK�M/P	\]PQNRKif?�2PQ` ^�ohPQ`SKUo4MyI,bLJEbEPta©bL\[PQ`SK�\]HSbEPQKT^2ol\tP~M/PRK,£¬^2o £ PQ`SKi£¬M�N]P[Kik�_�KiNRbLm�K�f8PRM2J�K+58HSbL_%£

m=K�fyP3r�IiM�NQKio�HSJLJEa´^y_%PQbLm=b43�K�v�o�^�Nhf�H?IiJEK3M2Nh\]PQNRH?I PRHSNQK�NRK�\QK�M�NRI~`�¶�b�PR`=e[wt�n\�r2bLf?I,JLH?v%bLfS�VPR`SK[e[�ÃO
NRK�Ii^�bLJq\QKi_?M�NRM2PQ^yN¯M2fqv=PQ`SK´¼n��Z�e�wQ�WF��yM2m=m�M/£¬N~M'a�M2NRN~M'a�C���f?K�^�o�PQ`SKWm=^y\]P�\QHSNR_SNQbª\QbEfS��M2f?v
KikSI,bEPQbLfS��NQK3I,K�fyP[\]PQH?vSbEK3\[m�M�v%KU_�^y\R\QbE½SJLKU½�acPR`SK�\QKVo4M�IibEJLb�PRbEK3\	M�f?vuPQ`SKUHSf?bF58HSK´m=K3v%bEH?m m�M�\R\
N~M�vSbE^8M�I PRbE�yKV½qK3M2m�\[`?My\[½�KiK�f�PQ`SK�¼¯^�HSJL^�m�½ K,kSI,bEPRM2PQbL^�f�^2o � � �
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IiJEK�b�fSK3M2N�PQ`?K´F#$WdyY�m�M2�ybLIWf�HSm�½qK�N�C>p�`?K´�/�7j¯Y7�n�'M�JEH?K�\[\Q`S^/¶¹PR`SKUK,k%_�K�I,PQK�v m=bLfSbLmTHSm�M/P
F $WdyY�o�^�N �	Kyr���MuM�f?v�¼¯Kyr�½SH%PVPQ`?K�m=^8\tPUfSK�H%PQNR^�f%£¬K,kSIiK�\R\	½�K�M�m m�K3M�\QHSNRK�v�r�¶�bEPQ`�F#$Wd�{?r
� �!� p�K�r�\Q`S^/¶[\UM�f K���K�f�JL^/¶¯K�NU�/�7j¯Y7��PQ`?M�f�o�^yNVPQ`SKuF#$WdyYxf�H?I,JLKiHq\iCxp�`?bL\UNRK�\QHSJEPUbEf?vSbLI�M/PQK3\
PR`?M/P[_qM2bLNQbLfS��m=M'auI~`?M2fS�yK	o�^yN�JLM�NQ�yKVfSKiH%PRNQ^yfuKikSI,K�\R\QK�\�C
p�`SK sWM2NRK�\Q½SHSNRa�e[K�I,^ybEJ[O�K�_?M2N~M/PR^�N��4sWe	O �,rhK+58HSbL_S_qK3v#¶�bEPQ`µM2f M2NRNRM'a�^2oV\]bLJEbªI,^yf#\]PQNRbE_

vSK,PQK3I PR^�N~\ir�M2f;bL^�f;I~`?M�mT½�KiN3r�M�f?v�Mc¶�bLf?v%^/¶�JLK�\R\�`�a%v%NR^���K�f��yMy\�PRM�NQ�yK,P�v%K3\]bL��f?K�v©o�^�NWN~M�v%bªM/£
PRbE�yKxIiM�_%PQH?NQKyr1\RIiM2P]PQK�NQbLfS�qr�M2fqv PQN~M2f?\]o�KiN�NQK3M�I PRbE^yf?\Vbª\´fS^/¶�v%K3v%bLI�M/PRK�v PQ^;PQ`SKxMy\tPRNQ^y_S`�a%\]bªIi\
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_?NQ^y��N~M2m C�p�`SKWM�\]PQNR^�_S`�a%\QbLI�\l��NR^�H?_cM/P 2 e�wt��|�`?My\lo�^%I,Hq\]K3vc^�fcPQ`SKVv%Ki�yKiJL^�_Sm=K�fyPn^2o � �
�

� ��|
½�K�M�m�\VPQ^;\]PQH?vSa;PQ`?K�`S^2P�¼nFV��f�H?IiJEK�^y\Qa8f8PR`SK�\QbL\VbLfÂfS^/�/M2KyCcp�`SKcv%K���KiJL^�_?m�K�f8P´^2o�^�f%£¬JEbLfSK
_?NQ^%v%H?I,PQbL^�f ^�o´PQ`SK3\]K�½qK3M2m�\u_SNQK3\]K�f8PQK�v Ii^�f?\Qbªv%KiN~M2½SJLK�PRK�I~`SfS^yJE^y��bªIiM�J	I~`?M2JLJLKifS�yK�\c½?H%P©`qM�\
½�KiK�f©\QH?I�I,K�\R\]o�HSJ7Chp�`SKVm=K�My\]H?NQK�m�K�f8PR\¯^2o � �
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� ��| �4_�r _)�n`?M'��K�½qK�Kif I,^ym�_?JEKiPQK�v�Clp�`SKW\]PQHqv%ac^2o
� � |��4_�r ���WI,^ym�_?JEK�m�K�f8PQK�vÃM2f?v�bLm=_SNR^/��K�v _?NQK��8bL^�Hq\[NRK�\QHSJ�P~\[^y½%PRM�bEfSK3v;M/PV��^yHS�/M2bLf%£ JªM/£}F[K�HS��K
M�f?v#Z	NQ�y^�fSf?K�C�p�`?K�\QK©\]PQH?vSbEK3\=_SNQ^/��bªv%K©bEm=_�^�NQPRM2f8P=bEfSo�^�NRm=M2PQbL^�f ^�f#PQ`SK N~M/PQK3\�^2o�_?NQ^�PQ^�f
I�M2_%PRHSNRKUNQK3M�I PRbE^yf?\�^�f �?H?^�NRbEfSKUbª\Q^2PQ^y_qK3\�bLf�`S^2PW¼nFV�zIia�IiJEK3\�PQ`qM/P�v%NRbL��KUfS^/�/M2KVKik�_?JE^8\]bL^�f?\�C
¸hM�N]Pl^�o�PQ`Sbª\¯¶¯^yNQ�¶nMy\>M´¸>`?sTCyPQ`?K�\QbL\/� ¢>M�JEKW�[fSbL��K�NR\Qb�Pta �1PR`?M/Pn¶nMy\>M'¶�M2N~v%K�v�PR`SKWY�º�º�ºUZ�¸¯O
PR`SK�\Qbª\¯M'¶�M2N~v=bEfuf�H?I,JLK�M�N>_S`�a%\]bªIi\�Chp�`SKWm�K3M�\QHSNRKim=Kif8P>^�o � � |���_�r �B� � ����_SNR^/��bLvSK�\lbLm=_q^yN]P~M2f8P
bLf%o�^yNQm�M/PRbE^yf o�^�N	PQ`SK=\tPRNQK�fS�2PR`�^2ohPR`SKTbLf���KiN~\QK � �/�=��� � � � � � | NRK�M�I,PQbL^�f�r�¶�`SbªI~`�bL\�^�f?KT^2ohPR`SK
yKia _SNR^%I,K�\R\QK�\	o�^�NWPQ`SK=½SNRK�M�8£ ^yH%P �?^/¶Ç_q^/¶nKiNRbEf?� �[£¬N~M'a©½?HSNR\]PR\VM�f?v �	£ N~M'a _SHSJª\QM�NR\�CTO�H?I~`
m=K3M�\QHSNQK�m=Kif8PR\�M2NRKxfSK�K�v%K3vÂPR^�NRK�v%HqI,KuPQ`SK©JLM�NQ�yKxHSfqI,KiNQPRM�bEf8PRbEK3\TbLf!PR`SK _SNQK3v%bªI PQbL^�f�^2o[PR`SK
\Qa�f8PQ`SK3\]bª\=^2oWNQ_%£¬_SNR^%I,K�\R\�f�H?I,JLbLvSK�\�C¹p�`SK�f�H?I,JLK�M�N=My\tPRNQ^y_S`�a%\]bªIi\���NR^�H?_�_SNR^2»?PR\�o�NR^�m IiJE^8\]K
Ii^�JLJLM�½q^yNRM2PQbL^�fc¶�bEPQ`©PR`SK´M�\]PQNR^�_S`�a%\QbLI�\>PR`SKi^yNQax��NR^�HS_©M/PW�We[F��lrSM2fqvxPR`Sbª\�`SKiJL_?\nPR^�bLv%K�f8PQbEo�a
f?Ki¶¤�y^yM�JL\�M2fqvxo�HSPQHSNRKUK,k%_�KiNRbEm=Kif8P~M2J�v%bLNQK3I PRbE^yf?\�M/P 2 e[wt�n|nC
w}f PR`SKÃJªM�\]PcPR`SNQK�K;a�K3M2N~\=»?�yK;fSKi¶�_SNR^2PR^�f K�m�bEP]PRKiN~\c¶nKiNRK;bªv%Kif8PQbE»?K3v ½�a#PR`SK 2 e�wt��|

�yNQ^yHS_�r�bEf?IiJEHqv%bEf?��PQ`SKuB��¡� � \VKim=bEP]PRKiNTbLf � � 3p�m r�PR`SKx\Q`S^�NQPQK3\tP´ayK,PTm=K�My\]H?NQK3v�Cup�`Sbª\´¶n^�NR
M��yM�bEf;Hq\]K3v;PR`SK��?K,k%bL½SJLKc¼¯JªM2NRbL^�f���£ N~M'a�M2NRNRM'a�M�f?v�PR`SKce[�ÃO�\]_�K�I,PQNR^�m=K,PRKiN3CTw}f�M�vSvSb�PRbE^yf�r
Muv%bL��bEPRM2Jh\QbE�yf?M2J1_SNR^%I,K�\R\QbEfS�cPQK�I~`?fSbF58HSK=M2JLJL^/¶¯K3v;\]K�_?M2N~M/PRbE^yf�^2o>_?NQ^�PQ^�f�v%K�I�M'a \QbL��f?M�JL\	o�NQ^ym
PR`SK	bLm=_SJªM2f8PRM2PQbL^�fc\QbE�yf?M2J�\]K�_?M2N~M/PRK�v=½�a�JLK�\R\>PQ`?M�fxM � \�C�¸>NQ^�PQ^yf�K�m=bL\R\]bL^�f�`qM�\¯½qK�KifcH?\QK�vxM�\
M�PR^8^yJ-o�^�N�\]PQH?v%a�bLfS��_SNR^2PR^�fuM�f?vufSKiH%PRNQ^yfu^yNQ½?b�P~M2Jª\�bEf©f�H?I,JLKib�½�Kiay^�f?vxPQ`SKU_?NQ^�PQ^�f v%NRbE_©JLbEfSKyC
s�K,P~M2bLJEK3vÃ\]PQH?vSbEK3\	^�o>_SNR^2PQ^yf;Kim=bEP]PRKiN~\WM�JE^yfS��PR`SK�F $ ��JLbEf?K�M2P � ����� !M2NRKT^�ol��NRK�M2P�`SK�JE_�bEf
H?f?v%KiN~\]PRM2fqv%bEf?�[PQ`?K¯PRKiNRm=bEf?M2PQbL^�f�^2o?PR`SK�NQ_S£¬¸>NQ^%I,K3\Q\�C��nK�\QbLvSK�\�PQ`SK�\]PQH?vSaU^2oq_?NQ^�PQ^�fTKim=b�PQPQK�NR\�r
PR`SK©JEbEo�K,£ PQbLm=K©m=K3M�\QHSNQK�m=Kif8PR\�^2o	f�H?IiJEK�b�M2JL^�fS�ÃPQ`SK F#$ � JEbLfSK*��KyC �qC���� ��N�r � �3��^ �T_SNR^/�8bªv%K
bLm=_q^yN]P~M2f8P>bLf%o�^�NRm�M/PRbE^yf�^�f=PQ`?K[PQbLm=K,£}\QI�M2JLK[^2o�PR`SK	NR_%£¬_SNR^�IiK�\R\hM2f?v�PQ`SK�bLv%K�f8PQbE»qIiM2PQbL^�f�^2o�PR`SK
NR_%£¬_SNR^�IiK�\R\�Kif?vS_q^ybEf8P�Chp�`SK�Hq\]K[^�o�«WK,£}I,JL^/��KiNlvSK,PQK3I PR^�N~\lM/PhPR`SK[o�^%IiM�JS_SJªM2fSK	^2o-PQ`SK�e[�ÃO�¶�M�\
IiNQHqI,bªM2J�o�^yNVbLv%K�f8PQbEo�a8bLfS�©fSKi¶¨bª\Q^�m=KiNRbLI�\tP~M/PRK�\�bEf ��NWM�f?v�¢�bª\]^�PQ^�_�K�\�fSK3M2N[PR`SK�_SNQ^�PQ^yfÃv%NRbE_
JLbLfSK�C�p�`SK	\QH?IiIiK�\R\to�H?JSm=K�M�\QHSNRKim=Kif8Pl^�o�PR`SK ��£}v%K3IiM'aTIi^�m=_q^yfSKif8P>^�oqPR`SK�\QK	\]PRM2PQK�\>M2�yM�bEf�MyvSvS\
bLm=_q^yN]P~M2f8PVbEf%o�^yNQm�M2PQbL^�f;o�^yNWPQ`SK�M2fqM2JLa�\Qbª\	^�o>PQ`?K�NR_%£¬_SNR^�IiK�\R\[NRK�MyI PQbL^�f �?^/¶ÇM�f?v;K�f?v�£¬_q^ybEf8P
vSHSNQbLfS��PQ`?K´I,^�^�JLbEf?��_S`qM�\QKW^�o �	£ N~M'a�½SHSN~\]PR\�C
p�`SKTNRMyv%bE^8M�I,PQbL��KV½qK3M2m IiM�_?M2½?bEJLb�Ptau^2o�PQ`?K 2 e[wt�n|�_SNR^/��bLv%K3\[M�HSf?bF58HSK´^y_S_�^�NQPQHSfSbEPtauo�^�N

PR`SKT�WO JE^/¶·Kif?KiNR��axf�H?IiJEK3M2N[_?`8a%\QbLI�\	Ii^�m=mTHSf?b�PtauPQ^xvSKi��K�JE^y_ K,k%_qK�NQbLm=Kif8PRM�J�Kik�_�KiNQPQbª\QK´M2f?v
PRK�I~`Sf?bF58HSK3\c¶�bEPQ`¹N~M�v%bL^yMyI PRbE�yK©½�K�M�m�\�o�^�N©e�wtZ´Cn� `SbLJEKÃJEbL��`8PubL^�f N~M�vSbE^8M�I PRbE�yK ½qK3M2m�\xM�NQK
M'�/M�bEJªM2½SJLK�M/PT\QKi�yKiN~M2J�JLM�½q^yNRM2PQ^yNQbLK�\W¶n^�NRJLv%¶�bªv%Kyr�PQ`?K�K,k%_qK�NQbLm=Kif8PRM�JlK+58HSbL_Sm=Kif8PTM'�/M2bLJªM2½SJLK�M/P
2 e�wt��|�o�^�N�\]PQH?vSa8bLfS��PQ`?KW_?NQ^y_qK�N]PRbEK3\>^�otrSM2f?vuNQK3M�I,PQbL^�f?\¯¶�b�PR`�r%PR`SK�\QKVbE^yf?\nbL\�I,JLK�M�NQJLa�HSfSb 58HSK
M�f?v bªv%Kif8PQbE»?K3\ 2 e�wt��|�My\	M�_SNRbLm�K�\]bEPQK´o�^�N	JL^/¶ KifSK�NQ�yaxN~M�v%bL^yMyI PRbE�yKU½qK3M2m�\tPRH?v%bLK�\	o�^�N[PR`SK
f?K,k�P´\]K���KiN~M2J1a�K3M2N~\iC�p�`SK�M'�'M�bEJªM2½?bEJLb�Pta�^�o¯m=K�vSbEHSm�£¬m�M�\R\VfSKiH%PRNQ^yfÃNRbLI~`�M�I�I,K�JEK�NRM2PQK�v;½qK3M2m�\
bEPR\QKiJEoqbª\�HSfSb 58HSK�¶¯^yNQJªv�£¬¶�bLvSK�C�p�`SK 2 e�wt��|;`?My\�m�Myv%K�\]bL��fSbE»qI�M2f8P�Ii^�f8PQNRbL½SH%PQbL^�fq\�PR^	PR`SK�PQK3I~`%£
f?^�JL^���a�^2o1e�wt� _SNQ^%v%HqI PQbL^�f�r8bLf?IiJEH?vSbEfS��fSK�¶�£¬Ii^�f?IiKi_%PnbE^yfu\Q^�HSN~I,K3\l^�_SPQbLm�bF3iK3v�o�^yNne�wt��\�r%M2f?v
f?^/��KiJ r�`SbL��`?JEa;Ki¿�K3I PRbE�yK�_SNQ^%v%HqI PQbL^�fS£7P~M2NR��K,PWo�^�NRm�M/P~\iCc�;M�f�a;^2onPQ`SK�Kik%bL\]PQbLfS��M2f?v _SJªM2f?fSK�v
Kik%_qK�NQbLm=Kif8PRM�J-PQ^�^�Jª\[M2fqvuK 58HSbE_?m�K�f8P	`?M'��KUv%bLNRK�I P	M�_S_SJLbLI�M/PRbE^yfxo�^yN�o�H%PQH?NQK´NRK�\QK�M�NRI~`©M/P	e�wtZTC
O%bEm=bLJLM�NQJLa�rhPR`SK 2 e�wt��|zI�M2f I,^�f8PRbEf�HSKuPQ^�_SJªM'a!MÃyKiaÂNR^�JLKxbLf#PR`SK©PQN~M2bLfSbLfS��^�o�m�M2f?_q^/¶nKiN
M�f?v=v%Ki�yKiJL^�_Sm=K�fyPh^�o-w]Oq�W� NRMyv%bE^8M�I,PQbL��Kn½qK3M2mÇNRK�\QK�M�NRI~`�¶�`SbLJEK[e[wtZ bL\l½qK�bEfS�´vSKi��K�JE^y_qK3v=M2f?v
½?NQ^yHS��`8PV^�f%£¬JEbLfSKyCxp�`SK�_�KiNQo�^�NRm=M�f?I,K�M�f?vÃK �cI,bLKif?IiaÃ^2onPQ`?bL\Vo4MyI,bLJEbEPta�I�M2f ½qKuv%NRM�m�M/PQbªIiM�JEJLa
K�fS`?M�f?I,K3vx¶�bEPQ`�M�m=^�vSK�\]P[bEf���K3\tPRm=Kif8P�^2o�fSKi¶¤o�HSf?vS\	bEfuPQ`SKUbLf8PQK�NQbLm _�KiNRbE^%v�C
w}fÃ\QHSm=m�M2NRa�r?PQ`SK 2 e�wt��|�_SNQ^y��N~M2m�M/PV�We[F��Âbª\	�yKiNRauM�I,PQbL��K´M�f?v�_SNR^%v%H?I PRbE�yK�C[O%IibEK�f%£
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PRb�»�IiM2JLJLa©bEPUI,JLK�M2NRJLauo�^%IiH?\]K3\	^yf;PR`SK�\]PQHqv%a�^2o>f�H?IiJEK�b�o4M�N	o�NR^�m§\]PRM�½SbLJEbEPta�M/PWPQ`SK�bEf8PRKiN~\]K3I PQbL^�f
^�o>f�H?I,JLK�M�NW\]PQNRH?I,PQHSNRK�M�f?v;f�H?IiJEK3M2NVM�\]PQNR^�_S`�a%\]bªIi\�CVp�`SbL\Wbªv%Kif8PRb�»?K3\ 2 e�wt��| M�\VMx_SNQbLm=K�\QbEPQK
bLfuPQ`SK´�WOuo�^�N�_SNRK,£}e�wtZ·NRMyv%bL^yM�I,PQbL��K�½qK3M2m m=K3M�\QHSNQK�m=Kif8PR\�C
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p�`?Kc¼¯a%IiJE^�PQNR^�fÃw}fq\tPRb�PRH%PQKc^�onp�K,kSM�\UZ��U� ^y_qK�NRM2PQK3\UM �´��º�ºu\]HS_�KiN~I,^yf?v%H?I,PQbLfS��I,a%I,JL^2PRNQ^yf�r
¶�bEPQ`µPt¶n^Â`SbL��`µ_�KiNQo�^�NRm=M�f?I,K;j�¼ne�\]^yHSNRIiK�\�C¤p�`SK ¼¯a%IiJE^�PQNR^�f w}f?\tPRb�PRH%PQK�bL\xMÂNQK3I,^y��fSbF3iK3v
JLK�Myv%KiN¯bEfuNQK3\]K3M2N~I~`�^�f�PR`SKVbEfqI,^�m=_SNRK�\R\QbE½SbLJLb�Pta�^2o�PR`SKWf8HqI,JLKiH?\¯PQ`?NQ^yHS��`x\]PQHqv%bEK3\>^�o�PQ`?KV«WbªM2f8P
�;^�fS^y_q^yJEK[M�f?v�wt\Q^y\RIiM2JªM2N>«WbªM2f8P¯s�bL_q^yJEKWe�K�\Q^�f?M�f?I,K3\lbLf�m=K�v%bLHSm M2fqv=`SK�M'��a�f8HqI,JLKib C�w¬P�M2Jª\]^
I�M2NRNQbLK�\�^yH%PWMc_SNQ^y��N~M2m ^�olbEf��yK�\]PQbL�yM/PRbE^yf?\�^2ohPR`SKT_?NQ^y_qK�N]PRbEK3\�^2o>Ii^�JLJEbª\]bL^�fqM2JLJEau`SK�M2PQK�v f�H?IiJEK�b
M�f?v�PQ`?K	\tP~M/PRbL\]PQbªIiM�J?m=K�I~`?M�fSbªIi\h^�o�\]PQNR^�f?��JLa´bEf8PRKiN~M�I PRbEf?�?r2»qfSb�PRK 58H?M�fyPRHSm�\]a%\]PQKim�\>HS_=PQ^UPR`SK
JLbLm�bEPR\�^�o[PQ`SK�NQm�M�J�M�f?vÂNR^2P~M/PQbL^�fqM2J�\tP~M2½SbLJEbEPta�C!|?HSf?vSM�m=Kif8PRM�J�\Qa�m=m�KiPQNRbEK3\T¶n^�NR bL\�m�M2bLfSJLa
Ii^�f?IiKif8PQN~M/PRK�vx^�f©_SNQK3I,bª\]bL^�fum=K�M�\QHSNRKim=Kif8P~\¯^�o ��£}v%K3IiM'acJLb�o�KiPQbLm=K�\[M�f?vx½?NRM�f?I~`SbLfS��N~M/PRbE^8\¯o�^�N
\QHS_�KiN~M2JLJE^/¶nK�vuº
	��¾º
	#PQN~M2f?\QbEPQbL^�f?\¯o�^�N�PRK�\]PR\�^�o�PR`SKUHSfSbEPRM�NQbEPtac^�o�PQ`?K�¼ �U� m�M2PQNRb�k�C
���yKiNhPR`SK	JªM�\]P¯v%K3IiM�vSK	M´\]PQNR^�fS�TMy\tPRNQ^y_S`�a%\]bªIi\�bLfSbEPQbªM/PQbL��K	`?M�\¯v%Ki�yKiJL^�_�K�v�M/P�p�KikSM�\lZ��U�Âr

_qM2NQPQJLaTm=^2PRbE�/M/PRK�v�M�f?v�v%NRbE�yKif�½�aTPR`SK[bLf%£¬`S^�H?\QK�PR`SKi^yNQa���NR^�HS_�r8M2f?v=_qM2NQPQJLaT½�aTPR`SK[PRK�I~`Sf?bLI�M2J
Myv%�/M2f8PRM���K3\UPQ`?Kuo4MyI,bLJEbEPtaÂ`?My\´PR^�^�¿�K�N�C#p�`?bL\�K,¿-^�NQP�I,^�fqI,Kif8PRNRM2PQK�\Tm�M2bLfSJEaÂ^yf!PR`SK K,k%_qK�NQbE£
m=K�fyP~M2J�vSK,PQK�NQm=bLf?M/PRbE^yfu^�o�\QbLfS��JLKU_?M2NQPQbªI,JLKU\tPRNQHqI PQH?NQK´\QbE�yf?M/PRHSNRK�\�r�PQ`SK´Z�\]a�m=_%PQ^�PQbªIUF[^yNQm�M2JE£
bF3�M2PQbL^�f©¼¯^�K ��IibEK�f8P �4Z�FW¼��,r8¶�`?bLI~`cbª\n_SNR^�_�^y\QK�v�M�\nM´m=^%v%K�J�£¬bEfqv%Ki_�Kif?vSKif8P�vSK,PQK�NQm=bLf?M/PRbE^yfc^2o
f?^�f%£¬NQK3\]^yf?M2f8PhJL^/¶ K�fSKiNR��a�v%bLNQK3I PnI�M2_%PRHSNRK	I,^yfyPRNQbL½SH%PRbE^yf?\hfS^�PnMyIiI,K3\Q\QbL½SJEK�bLfxv%bLNRK�I Pnm=K�M�\QHSNRK,£
m=K�fyP3CTp�`Sbª\Vm=K,PQ`?^�v�¶n^�HSJªv;½�K�_qM2NQPQbªI,HSJªM2NRJEa H?\QK,o�H?J�o�^�NVK,k�PQN~M2_�^�JªM/PRbEf?�x`SbL��`�KifSK�NQ�ya;vSM/P~MSr
P~M2yKif=¶�b�PR`c½�^2PQ`u\tP~M2½SJLK	M2fqv=NRMyv%bE^8M�I,PQbL��K�½qK3M2m�\�r�PR^T\tPRKiJLJLM�N>K�fSKiNR��bLK�\�C�Z¤NQbªI~`�K,k%_�KiNRbEm=Kif8P~M2J
_?NQ^y��N~M2m `?My\Uv%Ki�yKiJL^�_�K�v�PQ^©PQK3\tP�M2f?v ��K�NQbEo�a�PR`SK�m=K,PQ`?^�v�r�o�^%I,Hq\]bLfS��^�f�NRK�MyI PQbL^�fq\�bLfÂ\tPRKiJE£
JªM2N�`�a%v%NQ^y��K�f!½SHSNRfSbLfS��JLbL�K � �nK7�4_�r � � r¯M2f?v � � �=��_�r � �UPR^ Ii^�m=_?M2NRKcPR`SK�Z	FV¼�_SNRK�v%bªI PRbE^yf?\
¶�bEPQ`©M'�/M2bLJLM�½SJEKWvSM/P~MUo�NR^�m�JL^/¶¹Kif?KiNR��a=IiM2_SPQHSNRK�m=K3M�\QHSNQK�m=Kif8PR\�C1¸>NQK3\]K�f8PQJLa�»qNR\]P�\]PQK�_?\¯o�NQ^ym
PR`SK�PQ`SK�^�NRK,PRbLI�M2Jh\]bªv%K=`?M'�yKT½�KiKif P~M2�K�f;PR^uKik�_qM2f?vÃPQ`SK=m=K,PR`S^%v�PQ^ v%K,PRKiNRm�bLfSK=JL^/¶zKifSK�NQ�ya
NRK�\Q^�fqM2f?IiKW\]PQNRKifS��PQ`?\nbLf _SNQ^�PQ^yf©I�M2_%PRHSNQKV_SNR^%I,K3\Q\QK�\�C
p�`SK¯p�Z��;�!�yNQ^yHS_V`?M�\�_SNQK�_?M2NRK�vVM�¶�`?b�PRKl_?M2_�KiN�m�M2�bEf?�	M[IiMy\]K�o�^yN�bLf?I,NRK�My\]bLfS��½�^2PQ`�\tP~M/£

½?JEKnM2f?vVN~M�v%bL^yMyI PRbE�yKh½qK3M2m¨IiM�_?M2½SbLJLb�PRbEK3\�½�aVNQKi£¬MyI PQbL�/M/PRbEfS��PR`SK¯dyd �[Iia%I,JL^2PQNR^�f�C�Z	\1M[v%NRbE�yKiN�o�^�N
_?NQ^%v%H?I,PQbL^�fu^2o�N~M�vSbE^8M�I PRbE�yK	bª\]^�PQ^y_qK3\�bEfuPQ`SKU�;Z�e	O©\]_�K�I,PQNR^�m=K,PRKiN3r%M2f?vxo�^�N�NRK,£}M�I�I,KiJLKiN~M/PRbE^yf
bLf�PR`SK �´��º�º?rqbEP�¶n^�HSJªv;M�JEJL^/¶¨`SbL��`'58H?M�JEbEPta NRMyv%bE^8M�I,PQbL��KU½�K�M2m�\W^2ol½�^2PR`ÃfSK�H%PQNR^�fS£¬v%Ki»qI,bLKif8P
M�f?vufSKiH%PRNQ^yf%£¬NQbªI~`ubª\Q^2PQ^y_qK3\�bEf©PR`SKT�TPQ^x�2º=��K � � H©N~M2f?��K�Chp�`SKUKik%_?M2f?vSK�vuNRM�fS��KV^2o�\tP~M2½SJLK
M�f?vcN~M�vSbE^8M�I PRbE�yK�½�K�M�m�\¯¶n^�H?JLv©I,NRK�M2PQKVM2f©K,kSI,K�_%PQbL^�f?M�JEJLa���K�NR\RM/PRbEJLK�o4M�I,bLJLb�PtaxM2Pnm=^%v%K3\tP	Ii^y\]P�r
M�f?vTIi^�HSJªv�M2Jª\]^W_SJªM'a´M2f�bEm=_�^�NQPRM2f8P�NQ^yJEKnbLf�e�wtZ vSKi��K�JE^y_Sm=Kif8P�_SNQ^-0tK�I,PR\�C�w¬Pl\]`?^�HSJªvT½�K�fS^2PRK�v
PR`?M/Ph\QH?I~`TM2f�HS_S�yNRMyv%Kl¶n^�HSJªv´_SNR^/��bLvSK>IiM�_?M2½SbLJLb�PRbEK3\�M�f?v´^y_S_q^yN]PRHSfSbEPQbLK�\�o4M2N�½�Kia�^yf?vU¶�`?M2P�PR`SK
JL^%IiM�JSp�Z��;�µ��NR^�HS_=I,^yHSJªv�MyvSv%NRK�\R\iC1p�`SbL\l¶¯^yHSJLv�NRK+58HSbLNQK�MVNQK3\tPRNQHqI PQH?NQbLfS�W^2o?PR`SK[^y_qK�NRM2PQbL^�f?\
M2P�PQ`SK�¼¯a%I,JL^2PRNQ^yfxw}f?\]PQbEPQHSPQKUPR^�½?NQbLfS�=b�P[m=^yNQKVbLf%£ JLbLfSKU¶�b�PR`�M�fqM/PQbL^�fqM2J�H?\QKiN�o4MyI,bLJEbEPta�C
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p�`?KU½?M�\QKVNQK3\]K3M2N~I~`x_SNR^��yNRM�m M/P�PQ`?K´p�NRbLM�fS��JLKU�[fSbL��K�NR\QbEPQbLK�\�F[HqI,JLK�M2N[��M2½�^�N~M/PR^�NRa.�4p��	F�� £
Ii^�f?\Qbª\tPRbEfS� ^�o�s�HS�Kc�	fSbL��KiN~\Qb�Ptayr�PQ`SKu�[fSbL��K�NR\Qb�PtaÃ^2o�F[^�NQPQ`#¼nM�NQ^yJEbLf?M©M2f?v�F[^yN]PR`#¼nM2NR^�JLbEf?M
O�PRM/PRK��	fSbE�yKiN~\]bEPta ��M�v?v%NQK3\Q\QK�\�Mc½SNR^yMyv NRM�fS��KU^�o¯\RI,bLKif8PQbE»qI 58HSK3\tPRbE^yf?\�C	p�`SK�_SNQK3I,bª\]bL^�f�m=K3M/£
\QHSNRKim=Kif8P~\´^2o�o�K�¶�£ f�H?IiJEK�^�f#IiNQ^8\Q\T\]K3I PQbL^�fq\�M�f?v!M2fqM2JLa 3�bEf?�;_q^/¶nKiN~\U`?My\�MÃJE^yfS�;`Sbª\]PQ^�NRa�M/P
p���F	�>r�M2f?vÃ¶�bEJLJlI,^yfyPRbEf�HSK�o�^�NU\QKi�yKiN~M2J1m�^yNQK�a�K3M2N~\iC�p�`SbL\W_SNR^��yNRM�m�NQK�JEbLK�\W`SK3M'�8bLJLa©^yfÃPR`SK
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H?fSbF58HSKcI�M2_?M�½SbLJEbEPtaÃ^�o¯PR`SKcJªM2½�^�N~M/PQ^yNQa o�^yNT\]PQH?v%a�bLfS��_�^�JªM2NRb433M/PQbL^�f _S`SK�fS^�m=K�f?MSr1½q^�PQ`Â¶�bEPQ`
bLf8PQK�f?\]KV_�^�JªM2NRb43�K�vu½qK3M2m�\�r%½SH%P�M�JL\Q^�¶�bEPQ` _�^�JªM2NRb43�K�vxPRM�NQ�yK,PR\�C
p�`SK�My\tPRNQ^y_S`�a�\QbªIi\�_SNQ^y��N~M2m M/Pcp���F	� bª\�I~`?M2N~M�I,PQKiNRbF3iK�v!½8a�\]K���KiN~M2J�\Q^�m=Ki¶�`?M2P�bLf?v%Ki£

_�Kifqv%Kif8P�bEfSbEPQbªM/PRbE�yK�\>PQ`?M2P¯H%PRbEJLbF3iK�PQ`SK�o�HSJLJ�N~M2f?��K[^�o�K,k%_qK�NQbLm=Kif8PRM�Jq^y_S_�^�NQPQHSfSbEPQbLK�\>PQ`?KWp���F	�
JªM2½�^�N~M/PR^�NRa�`qM�\�PQ^W^2¿-KiN3C�p�`SK�f�H?I,JLK�M�N1My\tPRNQ^y_S`�a%\]bªIi\���NR^�HS_TM2P�PR`SK��[fSbL��K�NR\Qb�PtaV^�o�F[^yN]PR`�¼nM2NQ£
^yJEbLf?Mx_SHSN~\]HSK3\�Mx��K�NQa NRbE�y^�NR^�H?\�Kik%_qK�NQbLm=Kif8PRM�J�_SNR^��yNRM�m�M2P	PR`SK�f?Ki¶�JLa;I,^�fq\tPRNQH?I,PQK3v;��j¯F	Z
o4MyI,bLJEbEPta�r�¶�`SbªI~`uIi^�f?\Qbª\tP~\>^�o�Pt¶¯^�`SbL��`xbLf8PQK�f?\]bEPta�JL^/¶ KifSK�NQ�ya=MyIiIiKiJLKiN~M/PQ^yNR\�C�p�`?K�Kik�_�KiNRbLm�K�f8PR\
M2P�PQ`Sbª\�o4M�IibEJLbEPtaUo�^%I,H?\h^yfTPR`SK[\]PQH?v%aT^2o-_SNQ^�PQ^yf�IiM�_%PQH?NQK�NRK�M�I,PQbL^�f?\�M2PlK,k�PQNRKim=KiJLa´JL^/¶!Kif?KiNR��bLK�\
PR^VbEf���K3\tPRbE�8M/PRK¯PR`SK�NRK�M�I,PQbL^�f�m=K�I~`?M�fSbL\Qm�\hM2f?v�NRK�\Q^�f?M�f?I,K3\�bLf=NQK3M�I,PQbL^�f?\1^2o�PQ`?K�¼nFW��r�F	K�F	M?r
M�f?v����8Z[JqIia%I,JLK�\�C1p�`SK3\]K�\tPRH?v%bLK�\l`qM'��K���NRK�M2Ph_SNQ^ym=bL\QK�o�^�N>bEm=_SNR^/��K3v�H?f?v%KiN~\]PRM2fqv%bEf?�U^2o�f�H%£
IiJEK�^y\Qa�fyPR`SK�\Qbª\>bLfum�M�bEf©\]K 5yH?Kif?IiKW\]PRM�NR\�r�`8a%v%NR^��yKifx\Q`SK�JEJ�½SH?NQfSbLfS�=v%HSNRbEf?��JªM/PRKV\]PQK�JEJªM2NnKi�y^�JLH%£
PRbE^yf�r�M2f?v=fS^/�/MUf�H?IiJEK�^y\Qa�fyPR`SK�\Qbª\iC1p�`SK	��j¯F	Z�IiM2_SPQHSNRK[K,k%_�KiNRbEm=K�fyP~\>M�NQK[Ii^�m=_SJLKim=Kif8PQK3v=½�a
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NRK�\QKif8P~M/PQbL��KV½�K�M�m�I�M2_?M�½SbEJLbEPQbLK�\	M�NQKU_?NQ^-0tK�I PRK�vuPQ^xK,k�PQK�f?v©o�NQ^ym � � Z	N	bL^�f HS_�PR^cKif?KiNR��bLK�\�^2o
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_?NQ^%v%H?I,PQbL^�f�r�\]PRM�½SJLK�½�K�M�m=\Wo�NR^�m�PR`SK �=D3Y�º�ºxM�NQK�v%bLNQK3I PQK3vÃ^yf8PQ^ McP~M2NR��K,PWo�^�NWPR`SK=_SNQ^%v%HqI £
PRbE^yfc^2o-o4My\tP¯o�NRM���m=Kif8PRM2PQbL^�f�½�K�M�m=\nI,^yf8PRM2bLfSbLfS�TMU½?NQ^8M�v�v%bª\tPRNQbL½SH%PRbE^yfc^2o�NRK�MyI PRbE^yf�_?NQ^%v%H?I,PR\�C
p�`?K�\QK�M2NRK�\QKi_qM2N~M/PQK3v bEfÃPQ`SK=Z´D3��ºyº�½qK3M2m M2fqM2JLa�\Qbª\�\Qa%\tPRKim r-K+58HSbL_S_qK3v;¶�bEPQ`�½qK3M2m�PQN~M�I~8£
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e[wtZ�_?NQ^-0tK�I P�`?My\¯f?^2P�HSf?v%K�NQ�y^�fSKVMTo�^�NRm=M�J�I,^y\]P[M2f?vx^�_�KiN~M/PRbE^yf?\nNQK��8bLKi¶Ur8PR`SKWPQ^2P~M2J�_SNR^@0tK3I P
Ii^y\]P>bª\lK�\]PQbLm�M/PRK�v�PQ^T½qKWM2½�^�H%P�d�º�ºU� � ¶�b�PR`cM2fxM�fSf�H?M2J?^�_�KiN~M/PQbLfS�U½SHqv%��KiP¯^2o� ��U� � C�p�`Sbª\
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Ii^�f?IiKi_%P1¶¯^yHSJªvUKif?\QHSNRK¯M�JEK3M�v%bLfS��NQ^yJEK¯^2o?��O´f�H?I,JLK�M�N1\RI,bLKif?IiKlo�^yN1\QKi�yKiN~M2JyvSK�IiMyv%K�\�C 2 ^/¶¯K���K�N�r
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JL^/¶nKiNxK�fSKiNR��ayr[_�^y\]P]£}M�IiIiKiJLKiN~M/PRK�vµ½�K�M2m�\uo�^�N f�H?IiJEK3M2NuMy\tPRNQ^y_S`�a%\]bªIi\xm�K3M�\QHSNRKim=Kif8PR\�C�p�`SK
sWe[Z[«´�WFµ\QKi_?M�NRM2PQ^�N�o�^�NhNRK�Ii^�bLJ�vSK,PQK3I PRbE^yfT_SNR^/��bLv%K3\�M2fT^yH%PR\]PRM�f?v%bLfS�V^�_S_�^�NQPQH?fSb�PtaVo�^yN�_SNQ^y½%£
bLfS�	PQ`SK¯JEbLm=b�P~\�^�oSf�H?I,JLK�M�N�M�\]PQNR^�_?`8a%\QbLI�\�K,k%_�KiNRbEm=K�fyP~\�¶�bEPQ`�NRMyv%bL^yM�I,PQbL��Kh½�K�M�m=\�C�p�`?K¯I,^yHS_SJLK�v
Iia%I,JL^2PQNR^�f o4MyI,bLJEbEPta;M/PWPQ`?K=FWO?¼n� � �ÃO%� ^�fÃPQ`SK�^2PR`SKiNV`?M�f?v;^�¿�K�NR\�^�_%PRbEm�M�J�Ii^�f?vSb�PRbE^yf?\�o�^�N
vSKi��K�JE^y_SbLfS�	Kik�_�KiNRbLm�K�f8PRM2JyPQK3I~`SfSb 58HSK�\�M2fqv´m=K,PR`S^%vS\�o�^�N�o4M�\]P1o�N~M2�ym=Kif8PRM2PQbL^�f%£¬½?M�\QK�vWN~M�v%bL^yMyI £
PRbE�yKV½qK3M2m�\iC
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w}fcM�JEJ?»?KiJªvS\¯^2o�\RI,bLKif8PQbE»qI�K�f?v%K�M'�y^�N3r2bLm�_�^�NQPRM�f8P¯v%bª\QIi^/��KiNRbLK�\hM2NRK�^2o PRKifcm�Myv%K[½�a�I�M2_SbEPRM�JEbF3ibLfS�
^yf _SNR^�m=bL\QbLfS�!½SNRK�M�yPR`SNR^�HS�y`?\=bEf¹PQK�I~`?fS^�JL^��ya�CzZ[f¤K,kSM2m=_SJLKÃbª\c_SNR^/��bLvSK�vµ½�a#PR`SKÃm�M@0t^�N
Myv%�/M2f?IiK�\hbLfc�8M2m=m�M/£¬NRM'aTvSK,PQK3I PRbE^yfxv%Ki��bªI,K3\¯IiHSJEm=bLf?M/PRbEf?�´bEf©«VM2m=m�M�\Q_S`SKiNRK[bLf�PQ`?K���OcM2f?v
j>HSNR^�½?M�JEJ�bLf!jlHSNR^�_�K�Cxp�`?K�bEf��qHSKif?IiKc^2onPQ`?K�\QKxM2NRNRM'a%\�`?M�\´½qK�KifÂKif?^�NRm�^yH?\UM2fqvÃPR`SKxvSM2PRM
PR`SKia�M2NRK�_SNR^/��bLv%bLfS��bª\´JLK�Myv%bEf?� PQ^ÃM��/My\tPRJEa�v%KiK�_qK�NTHSfqv%KiN~\tP~M2f?vSbEfS�Ã^2o�PQ`SKxNQbªI~`!\tPRNQHqI PQH?NQK
M�f?v�½qK�`?M'��bE^yN�^2o	PR`SK;M/PR^�m=bªI f8HqI,JLKiH?\�C¤«VM2m=m�M�\Q_S`SK�NQK©¶nMy\�PQ`SK »qNR\]Pcf?M/PRbE^yf?M2J��8M2m=m�M/£
N~M'aco4MyI,bLJEbEPta©bEf�PR`SK��WO*�tD3���8�-��M�f?v ¶�bEJLJ�I,^�f8PRbEf�HSKUPR^c`?M'�yKTM�_SNR^2o�^yHSf?v bLm�_qM�I PW^�f�f�H?IiJEK3M2N
\]PQNRH?I,PQHSNRK[NRK�\QK�M2N~I~`�o�^�Nnm�M2f�a�ayK�M�NR\�PR^�Ii^�m=K�My\>M´_?NQbLm=K[o�^%I,H?\>o�^�N¯PQ`?K���OxM2f?vc¶¯^yNQJªv�£¬¶�bLv%K
f�H?IiJEK3M2N�\]PQNRH?I PRHSNQKUIi^�m=mTHSf?b�PtayC
� `SbLJLKcPQ`?Kc_SNRK�\QKif8PT\tP~M/PRK,£¬^2o £ PQ`SKi£¬M�N]P´v%KiPQK�I,PQ^yN�M2NRN~M'a�\�r�¶�`SbªI~`!I,^yf?\]bª\]PT^2o�JLM�NQ�yK���^yJEHSm=K

�yKiNRm�M2fSbLHSm§I,NRa%\tP~M2Jª\U\]H?NQNR^�HSfqv%K�vÃ½8a�M©\QHS_S_?NQK3\Q\QbE^yf \Q`SbLKiJªv�r�`qM'��K�_SH?\Q`SK�v�PQ`?bL\V_?M�N]PRbLIiHSJªM2N
vSK,PQK3I PR^�N�PQK�I~`?fS^�JL^��ya	PR^	bEPR\1JEbLm=b�P3r2bEP1`?My\�½�K�Ii^�m=K�M2_S_?M�NQK�f8P�PQ`?M2P�\QbL��fSbE»qIiM�f8P�o�HSNQPQ`SK�N��8M2bLf?\�bEf
\QKifq\]bEPQbL��b�Pta�¶�bEJLJ?½�K[_�^y\R\]bL½SJLK[M�\lM´Ii^�f?\QK+58HSK�f?I,K�^�o�M�f=bEfSf?^/�'M2PQbL��K[M�f?v=fSKi¶µv%K3\]bL��f�_?M�NRMyv%bL��m
HSPQbLJEbF3ibLfS��PQ`SKUIi^�f?IiKi_%P�^2o��yM2m=m�M/£¬N~M'a�K�fSKiNR��a=PRNRMyI~8bLfS��bEf©KiJLK�I,PQNRbLI�M2JLJEac\QKi�ym�K�f8PQK�v «WKVI,NRa�\]£
P~M2Jª\iC p�`SK�\QK fSKi¶ ^�_S_�^�NQPQH?fSb�PRbEK3\=`?M'��K M2NRbª\]K�f!o�NR^�m PRK�I~`SfSbªIiM�J�bEfSf?^/�'M2PQbL^�f?\�m�M�vSK©½�aÂPR`SK
`?bE�y`SJEac\QH?I�I,K�\R\]o�HSJ�«VM2m=m�M�\Q_S`SK�NQKVI,^yJEJªM2½�^�N~M/PRbE^yf�C1p�`?KVvSK,PQK3I PR^�N�I,^yf?I,K�_%P�r%¶�`SbªI~`©¶nMy\¯m=K�f%£
PRbE^yfSK�vubLfxPR`SK=D����yXT��^�fS�=e[M2f?��KV¸lJªM2fxbª\�IiM�JEJLK�v©«Ve[j>p1Z �7«VM�m�m�M2£¬e[M'acj>fSKiNR��a�p�NRMyI~�bEfS�
Z	NQN~M'a � Cnw¬P	¶n^�HSJªv�I,^yfyP~M2bLf;M2½�^�H%P�D�º�º=Ii^2£}M/k%bLM�J�«WKTIiNQa%\]PRM2Jª\�K3M�I~`�\]K���m=Kif8PRK�v bLfyPR^xB�X=_�^�NQ£
PRbE^yf?\UM2fqv M�NQN~M2f?��K�v;bEfÂM©`SbL��`SJLa;K �cIibEK�fyP´{ ���yKi^ym�KiPQNRa�C�w¬P´bL\TM2f8PQbªI,bL_?M/PRK�vÃPQ`?M2P�«Ve[j>p1Z
¶n^�H?JLv�`?M'��K � D�º�º2£RD3º�ºyº�PQbLm=K�\�PR`SK[\]K�f?\Qb�PRbE��bEPtaT^2o�«VM2m=m�M�\Q_S`SK�NQK¯o�^�N¯\]K�JEK3I PQbLfS�V¶nK�M2TK,k%^2PRbLI
\QbL��f?M�JL\n¶�`SbLJEKU½�KibLfS��^�o1\QbEm=bLJLM�N�^/��KiN~M2JLJ-I,^y\]P�C
w}f�M�vSvSb�PRbE^yf�r�MuvSK,PQK3I PR^�NWPQK3I~`SfS^�JL^��ya ½?M�\QK�vÃ^�f�\]K���m=Kif8PQK3v;_SJªM2fqM2N �4\]PQNRbE_)���yKiNRm=M�fSbLHSm

vSK,PQK3I PR^�N~\�bª\UM2Jª\Q^u½�KibLfS��M�I,PQbL��KiJLa;_SH?NR\QHSK�v�C�Z	NQN~M2fS�yK�vÃbEf8PQ^ M©½q^'k�£¬JEbL�K=I,^yf%»?�yHSNRM2PQbL^�f�r-PR`SK
«VZ�e[�[� � «VZ[m=m�M/£}e[M'au�n^'kC��v%K3\]bL��f ¶�bLJEJ�½qK´K3\]_�K�IibLM�JEJLaxK �cI,bLKif8P[o�^�N	JE^/¶�£¬KifSK�NQ�ya��yM�m�m�M
N~M'a%\�M2f?vuk�£¬NRM'a%\�M2fqv bL\�PR`SKiNRK,o�^yNQK´M�f�bEm=_�^�NQPRM�fyP	Ii^�m=_SJLKim=Kif8P~M2NRaxv%K,PRK�I,PQ^�NW\]a%\]PQK�m N~M/PQ`?KiN
PR`?M2f M2f�M�J�PRKiNRf?M/PRbE�yK	PR^�PR`SKU{���I,^8M/k%bªM2J�v%K,PRK�I,PQ^�N[M�NQN~M'a�v%K�\RI,NRbL½qK3vu_?NQK��8bL^�Hq\]JLa�C
p�`SK�bEm=_SNR^/��K3v \]K�f?\]bEPQbL��b�Pta©bª\�v%H?K´PQ^cPQ`SK�fSKi¶ PRK�I~`SfSb 58HSK´^�o �tPQN~M�I~�bLfS� �?rS¶�`SbªI~`�bLvSKif8PQbE£

»qK�\hPR`SK	_�^y\QbEPQbL^�fcM2fqv�KifSK�NQ�yaT^�o-�8M2m=m�M/£¬NRM'aTbEf8PQK�NRMyI PRbE^yf�_q^ybEf8PR\>bEfcPQ`SKWv%K,PRK�I PR^�Nn\]K���m=Kif8PR\�C
O%bEf?IiKTm=^y\]P	�8M2m=m�M/£¬NRM'a%\�bLfyPRKiN~M�I,P	m=^�NRKUPQ`?M�f;^�fqI,K´¶�bEPQ`SbLf�PR`SK�IiNQa%\]PRM2J rSPR`SK�KifSK�NQ�yay£}M2f?��JLK
NRKiJªM/PRbE^yf?\Q`SbE_u^2o1PQ`SKT¼¯^ym�_SPQ^�f�\RIiM2P]PQK�NQbLfS��o�^�NRmTHSJªM�bL\�Hq\]K3vcPR^ �tPQN~M�I~��´PQ`SKU_?M2PQ` ^2o�M���bL��Kif
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�8M2m=m�M/£¬NRM'ayC�p�`SK�o�HSJLJ��yM2m=m�M/£¬N~M'aTKif?KiNR��a=bL\¯^�½SPRM2bLfSK3vc½�ac\]H?m�m=bLfS��^�fSJLa�PQ`SKWbEf8PRKiN~M�I PRbE^yf?\
½�KiJL^�f?��bLfS� PQ^�PR`?M/P�_?M2NQPQbªI,HSJªM2NT�yM2m=m�M/£¬N~M'a�Cxw}f�PR`Sbª\´¶�M'a;PQ`?KiNRKxM2NRK�fS^;JL^y\]PT\QI�M/PQPQKiN~\UbLf8PQ^
\QHS_S_?NQK3\Q\QbE^yfÃ\Q`SbEK�JLv?\ ��¶�`SbªI~` Ii^/��K�N�fSK3M2NRJEaÃ��º � ^�o¯{ �!bEf!«VM�m�m�My\]_S`?KiNRK ��M2f?v \]^ MumTH?I~`
`?bE�y`SKiNU^/�yKiN~M2JLJhK �cI,bLKif?Iia�I�M2f�½qKcMyI~`SbLKi��K3v�C©�	PR`SKiN´yKia v%K�\QbE�yf�½qK�fSK,»SP~\´^�o�M `SbL��`?JEa \]K��2£
m=K�fyPRK�v�«WK�M2NRNRM'a©bEfqI,JLH?v%K�`SbL��`�KifSK�NQ�ya�NQK3\]^yJEH%PRbE^yf�r�`SbL��`�I,^yHSf8PQbLfS�uN~M/PRK�I�M2_?M�½SbLJEbEPta�r��y^�^�v
_�^y\QbEPQbL^�fÂNRK�\Q^�JLH%PQbL^�f�¶�`SbªI~`ÂbL\�I,NRb�PRbLI�M2Jho�^yN�s�^�_S_?JEK�NT\]`?b�o P=I,^�NRNRK�I PRbE^yf?\U\QbEf?IiKcm�M2f�a K,k%_qK�NQbE£
m=K�fyP~\nbEf���^yJE�yK�`?bE�y`xNRK�I,^ybEJ-�yKiJL^�Iib�PRbEK3\ir8PR`SK´M2½SbLJLb�Pta=PR^�`qM2f?v%JLKW`SbE�y`um�HSJEPQbL_SJEbªI,bEPQbLK�\�¶�bEPQ`?^�H%P	M
`?bE�y`©v%^yHS½SJLK,£¬`SbEP[_SNQ^y½?M2½?bEJLb�PtayrSM2f?vxPQ`?K´M2½SbLJEbEPta�PR^�_SbLI~x^�H%P[JL^/¶�£ m�HSJEPQbL_SJEbªI,bEPtacK���Kif8P~\�`SbLv?v%Kif
bLf MT`SbL��`©½?MyI~8�yNQ^yHSf?v�K�f��8bLNR^�fSm=Kif8P3Ch�	o�I,^�H?NR\QK�r%M2f�a=»?fqM2J�v%K�\QbL��f©¶¯^yHSJLvx½qKV^y_%PQbLm=b43�K�vxPQ^
P~M2yKcM�v%�/M2f8P~M2��K=^�o�Ii^�HS_?JEbLfS��¶�bEPQ`!M2HSk�bLJLbLM�NQaÃvSK,PQK3I PR^�N�vSKi��bLIiK�\�r�¶�`SbªI~`!I,^yf8PQbLf8H?K=PQ^;_SNR^/��K
PR`SKim�\QKiJL��K3\�^2o1\QH?I~`©�/M2JLHSKUbEf;«VM�m�m�My\]_S`?KiNRKWM�f?v©^2PQ`?KiN��yM�m=m=M2£ N~M'a=K,k%_�KiNRbEm=Kif8P~\iC
�;M�f�axv%K,P~M2bLJEK3v e[�Us¨_SNR^@0tK3I PR\n`?M'�yKV½qK�Kif�IiM�NQNRbEK3vc^yH%P	\]bLf?IiK�PR`SK�D��y��X���e[¸ ^yf©M�JEJ�PR`SK

m�M�bEfµbLfS��NRK�v%bLKif8P~\�fSK�IiK�\R\QM�NQa!PQ^!\Q`S^/¶ PR`?M/Pc½?HSbEJªv%bLfS�#M PRNRMyI~8bLfS�Âv%KiPQK�I,PQ^yNxM2NRNRM'aÂbª\cf?^/¶
o�K3M�\QbE½?JEKyC¤p�`SK;jlH?NQ^y_qK3M2f?\=`?M'�yK Kif8PQ`�H?\QbLMy\tPRbLI�M2JLJEa#KimT½?NRMyI,K�v#PQ`?bL\xfSKi¶ PQK3I~`SfS^�JL^��ya�r¯`?M'��K
m�Myv%K¯\QbEm=bLJLM�N�PRK�\]PR\�r2M2f?v´M�NQK¯m=^/�8bLfS�	M�`SK�MyvV¶�b�PR`T_SJªM2fq\�PR^	½SHSbLJªvTM[{ ��`SbL��`SJLaU\]K���m=Kif8PQK3vT«WK
\Q`SK�JEJ C	w}f�PR`Sbª\�Ii^�HSf8PQNRa�r�f�HSm=KiNR^�H?\	¶¯^yNQ%\Q`S^�_q\�`?M'��K´½�KiK�f;`SK�JLv;PQ^uvSbL\RI,H?\R\�PR`SK�Ii^�m=_�KiJLJEbLfS�
_?`8a%\QbLI�\T^y_S_�^�NQPQHSfSbEPQbLK�\��8M2m=m�M/£¬NRM'a�PQN~M�I~�bLfS�Ãv%KiPQK�I,PQ^yN=\Qa%\tPRKim�\�¶¯^yHSJªvÂ½SNRbEfS�qr>M�\�¶nKiJLJ�M�\
PRK�I~`Sf?bLI�M2J2¶n^�NR%\]`S^y_?\qo�NQ^ym�¶�`?bLI~`V¶n^�NR8bLfS����NR^�H?_?\�`?M'�yK1½�KiK�fVo�^�NRm=K�v�C1ZÂf?M/PRbE^yf?M2J8«VM2m=m�M/£
e	M'a=p�N~M�I~�bEf?��O8PRKiKiNRbLfS��¼¯^ym=m�bEP]PRKiKV`?My\¯½�KiK�fuK3\tP~M2½SJLbª\]`SK3vxbLf©^�N~v%KiN¯PQ^=I,^�^�N~v%bLf?M/PRK	PR`SKU��O
Ki¿�^yN]P3C
p�`SK��WO;f�H?IiJEK3M2NV\tPRNQH?I,PQHSNRK=I,^�m=m�HSfSbEPta�r�¶�`SbªI~`�Ii^�f?IiKibL��K3v;^2o>PQ`Sbª\VfSK,k�PUNRKi��^yJEHSPQbL^�f?M�NQa

\]PQK�_ÃbLfÃ�8M2m=m�M/£¬NRM'a©v%K,PRK�I PRbE^yf�I�M2_?M�½SbEJLbEPta�r-bL\	PQ`?KiNRK,o�^�NRKT_�^�bª\QK�vÃM�f?v�K3M2��K�N	PR^x½SH?bEJªv�MxfSKi¶
�yKifSK�NRM2PQbL^�f ^2o��yM�m=m=M2£ N~M'aÃ\Q_qK3I PRNQ^ym�KiPQK�N´¶�b�PR`!HSf?\QHSNR_?M�\R\QK�v�\]K�f?\Qb�PRbE��bEPta�CÃ�	o	I,^yHSNR\QK�fSK3I £
K3\Q\RM2NRaxNRK�\QK�M�NRI~`;M�f?v;v%K���K�JE^y_Sm=Kif8PW\]PQbLJEJ�NRKim�M2bLf?\�r?o�^yN�KikSM2m=_SJLK�r�PQ^u^�½%P~M2bLfÃM�PR`SNQK�K�IiJEHq\tPRKiN
m=^%v%HSJLK���¶�`SbªI~`Ão�^yNQm�\	PQ`SK=½?My\]bªI �]HSfSbEPUI,KiJLJ �x^�olPQ`SK�\Qa%\tPRKim �WM2f?v;PQ^©_qK�N]o�^yNQm§IiNQ^8\Q\�I,NRa�\]£
P~M2J�\QI�M/PQPQKiNRbLfS�cPRK�\]PR\�r-PQ^x_?NQ^�PQ^2Pta�_�K�M�f?v�PRK�\]PWfSK�¶zv%bL��bEPRM2J�NRK�Myv%^�H%PWKiJLK�I,PQNR^�fSbªI´m=^%v%HSJLK�\�r�PQ^
vSKi��K�JE^y_um=^yNQKUM�vS�'M�f?I,K3vcPRNRMyI~�bEfS��M�JE�y^�NRb�PR`Sm�\ir%KiPRI2C>� `SbEJLKVPQ`?bL\	¶¯^yNQ�¶�bLJEJ�IiM2NRNRac^�f�r�PR`SKiNRK
M�_S_�K�M2NnPR^�½qKUfS^�PRK�I~`SfSbªIiM�J�\]`?^/¶�\]PQ^�_?_qK�NR\nPR^�½?HSbEJªv%bLfS�cM�{���PQN~M�I~�bLfS��vSK,PQK3I PR^�N3C
O�HqI~` PQN~M�I~�bEf?�cv%K,PRK�I PR^�NW\]a%\]PQKim�\	¶�bEJLJ�K�f?M2½SJLK´fSK�¶¨I,JªM�\R\]K3\�^2oh`SbL��`�NRK�\Q^�JLH%PQbL^�f��8M2m=m�M/£

N~M'a�K,k%_�KiNRbEm=K�fyP~\UbLf f�H?IiJEK3M2N´\]PQNRH?I PRHSNRK�r�f�H?IiJEK3M2N´My\tPRNQ^y_S`�a�\QbªIi\�r�M2f?v ¶nK�M2ÃbEf8PQK�NRMyI PRbE^yf?\VM/P
Kik%bL\]PQbLfS� o4M�IibEJLbEPQbLK�\TM�f?v ¶�bEJLJ>½�K�Ii^�m=KcM �qM��y\Q`SbL_ bLf?\]PQNRHSm=Kif8PTM/P�e�wtZ´C�O�H?I~`ÂNRKi��^yJEHSPQbL^�f?M�NQa
PRK�I~`Sf?^�JL^���a�¶�bEJLJ-`?M'��K	KifS^yNQm=^�Hq\l½�KifSKi»SPR\¯o�^�N¯PQ`?K�½SNR^yMyv%KiN>JE^/¶ K�fSKiNR��a�_S`�a%\]bªIi\nI,^ym�m�HSfSbEPta
½�^2PR`�_?NQbL^�NWPQ^�M�f?vÃv%H?NQbLfS�©PQ`SK�e�wtZ�K�NRM?r�¶�`SbLJEK=`S^yJLv%bLfS�uPQ`SK�_?NQ^ym�bª\QK�^�o¯bLm�_�^�NQPRM�f8PV\Q_SbLf%£
^�¿ M�_S_SJLbLI�M/PQbL^�fq\´bLf!^2PR`SKiNT»?KiJªvS\�r�\QH?I~`!My\ir�m=K�v%bªIiM�J7r�K�f8��bLNQ^yfSm=Kif8PRM�J7r�\QK�I,H?NQbEPta�rhM2fqvÂ\]_?MyI,K
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o4MyI,bLJEbEPQbLK�\=\QHS_S_�^�NQPQK3v#½�a�PQ`?K©_?NQ^y��N~M2m PQ^�^�_�KiN~M/PRKuM/P=PR`SKibLN�o�HSJEJ	_q^�PQKif8PRbLM�J7r>Ii^�HS_?JEK3v#¶�bEPQ`
PR`SK bEm=_�^�NQPRM�f?I,K ^2oV\]H?_S_q^yN]PRbEf?��fSK�¶ bLfSbEPQbªM/PQbL��K3\�PQ`?M2PcNQK�_SNRK�\QKif8PTPR`SK o�H%PQH?NQK ^2o�PQ`SK »qKiJªv�r
`qM�\�NQK3\]HSJEPQK3v!bLf�MÃ¶�`S^�JLJEaÂH?f?\QM2PQbª\to4MyI PR^�NRa \Qb�PRH?M/PRbE^yf!o�^yNTPR`SKuJL^/¶�£¬KifSK�NQ�ya�f�H?IiJEK3M2N�_S`�a�\QbªIi\
Ii^�m=mTH?fSb�PtayC
Z[o PQKiNWK,k�PRKif?\QbE�yKTv%K�JEbL½qK�NRM2PQbL^�f�r?PQ`SK�\]H?½�Ii^�m=m=b�PQPQKiK�IiM2m=KUPR^cPR`SKTI,^yf?I,JLH?\QbE^yf PQ`?M2P	K,¿-K�I,£

PRbE�yK´H%PRbEJLb433M/PRbE^yf�^2ohPQ`?KTsV�Wj o4M�I,bLJLb�PRbEK3\ir-I,^yfyPRbEf�HSK3v�\]H?_S_q^yN]P	o�^�N�e[wtZÇe[�Us M2f?v;Ii^�f8PQbLf�HSK�v
\QHS_S_�^�NQP=o�^�N=NRK�\QK�M2N~I~`#M2P�PR`SK�HSfSbL��K�NR\QbEPQbLK�\=M2f?v�f?M2PQbL^�f?M�JnJªM2½�^�N~M/PR^�NRbEK3\TNRKi_?NQK3\]K�fyP�PQ`?KuPR^�_
_?NQbL^�NRb�PRbEK3\�o�^�N=PQ`?K;��^/¶ j>fSKiNR��a!F	H?I,JLK�M�Nc¸l`�a%\]bªIi\=¸>NQ^y��N~M2m C#w}fµ^�N~v%K�N�PR^!M�I~`SbLKi�yKxPR`SK�\QK
_?NQbL^�NRb�PRbEK3\�¶�bEPQ`SbLf;McI,^yf?\]PRM2f8P[Ki¿�^yN]P[o�H?f?v%bLfS�u\RI,K�f?M2NRbE^qr?\QKi��K�NQKUM�f?v _?M2bLf%o�HSJ�I~`?M�fS��K3\�bEf�PR`SK
_?NQ^y��N~M2mzM2NRK�fSK�IiK�\R\QM�NQayC�O�_�K�Iib�»qI�M2JLJEayry¶nK�NQK3I,^ym�m=K�f?v�PQ`?M2Plb�o�^�f?JEaTIi^�f?\]PRM�f8PlK,¿-^�NQPho�HSf?v%bLfS�
bª\�M'�/M2bLJLM�½SJLK�g
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� sV�Wj�\QHS_S_�^�NQP�o�^�Nh^�_�KiN~M/PRbE^yf?\1^2oqPQ`SK[dyd/£¬w}f?I~`�Iia�IiJE^�PQNR^�fTM2P>����F	� IiK�M�\QK�r/¶�bEPQ`=_S`qM�\QK,£
^�H%P[½�Ki�ybEf?fSbEf?��bLf�|�¢Wº�B?C

� sV�Wj \QHS_S_�^�NQP�o�^yN1^y_qK�NRM2PQbL^�f?\�^2oqPQ`SK��	� PRM�f?v%K�mzM�IiIiKiJLKiN~M/PR^�N�IiK�My\]Kyr/¶�b�PR`�_S`qM�\QK,£¬^�H%P
½qK���bLfSfSbLfS��bLf |�¢Vº�BSC

� sV�Wj¨\QHS_S_�^�NQPT^�o�e�wtZ e[�Us�½�KxIiM�_S_�K�vÂM/P�M2½�^�H%P�Yy� � M�½q^/�yK=PQ`SKx_SNQK3\]K�f8PQJLaÃ\]H?_%£
_q^yN]PRK�v JLKi��K�JL\xM�\�JL^�fS�ÂMy\�b�PubL\=o�H?f?v%K�vµ¶�bEPQ`?bEfµPR`SKÃ��^/¶�jlfSK�NQ�ya#F[HqI,JLK�M2Nu¸l`�a%\]bªIi\
¸lNR^��yNRM�m©C�p�`SbL\¯IiM�_=vS^8K3\lfS^�P>M2_S_?JEa�^�f?IiK�¼ns[£}ºU`?My\h½�KiKif��yNRM�f8PQK�v�½�a�sU�Wj o�^�Nne�wtZ
M2f?v�MyvSv%bEPQbL^�f?M�J%o�HSf?vSbEfS�� o�NR^�mÇ^yH%PR\Qbªv%K[^2o�PQ`?K[_SNRK�\QKif8P>��^/¶µjlfSK�NQ�yaTF[HqI,JLK�M2N¯¸l`�a%\]bªIi\
¸lNR^��yNRM�m ½?H?v%��KiP �n`?My\�½qK�Kif ^�½SPRM2bLfSK3v�C

� |SHSfqvS\Tm�Myv%KuM'�/M2bLJªM2½SJLK=o�NQ^ym�PR`SKuM�½q^/�yKxM�I,PQbL^�f?\�\]`?^�HSJªv PQ`SK�f!½�KxH?\QK�v�PR^;bLf?I,NRK�My\]K
o�HSf?v%bLfS�To�^�Nl^y_qK�NRM2PQbL^�f?\lM2PlPQ`?K	NRKim�M2bLfSbLfS�Uf?M/PRbE^yf?M2J?JLM�½cM2f?v=HSf?bE�yKiN~\]bEPta´o4MyI,bLJEbEPQbLK�\¯M2f?v
PQ^�\QHS_S_�^�NQP�M�m=^%v%K�\]P[_SNR^��yNRM�m ^�o��8M2m=m�M/£¬NRM'a�PQN~M�I~�bLfS��vSKi��K�JE^y_Sm=Kif8P[M2f?vuKi�yKif8PQHqM2J
I,^yf?\tPRNQHqI PQbL^�f M/P�PR`SKUJEK���K�J�^2o�M2½�^�H%P[^yfSKWPQ^�Pt¶¯^=m=^%v%HSJLK�\�_�KiN�ayK�M�N�C

p�`SK	»?N~\tP>NRK�Ii^�m=m=Kif?v?M/PQbL^�f�M�½q^/�yK[NQK�_SNRK�\QKif8PR\lMT\]bL��fSbE»qI�M2f8PlJE^8\Q\lPQ^TPQ`SK[f�H?IiJEK3M2N¯_S`�a�\QbªIi\
Ii^�m=mTH?fSb�PtayC·p�`?K;fSK�IiK�\R\]bEPta�PQ^#v%bª\RI,^�f8PRbEf�HSK�^y_qK�NRM2PQbL^�f?\cM2PuM/PcJLK�My\tPu^�fSK;m�M@0t^�N=o4M�IibEJLbEPta
½�K�I�M2m=KcM2_?_?M2NRKif8PUPQ^;PQ`SKx\QHS½-I,^ym�m=bEP]PRKiKx^yf?I,K=PR`SKx�yHSbªv%bEf?��_SNQbLf?IibE_SJLK�\�4v%bª\RI,H?\R\]K3v�bEf�PR`SK
_?NQK��8bL^�Hq\T\QK�I PRbE^yf)�T¶¯K�NQK©M�v%^y_%PQK3v�C!p�`SKuI~`?^�bªI,K©^2o[¶�`SbªI~`!o4MyI,bLJEbEPQbLK�\�PQ^�PQK�NQm=bLf?M/PRKu¶�M�\T½�a
f?^;m=K�M2fq\�\]PQN~M2bL��`8P]o�^yNQ¶�M2N~v�C�|?MyI,K3vÂ¶�b�PR`�\QH?I~`!MÃI~`?^�bªI,K�rhM�f!^�½���bE^yH?\ 58HSK3\tPRbE^yfÂPQ^ M�\Q�bª\
�Q� `�a!\]`S^yHSJªv!^�_�KiN~M/PRbE^yf?\�M/P=o4M�IibEJLb�Pta ��½�K©PQKiNRm=bEfqM/PQK3v � �SC#��My\]K3v!^�f#PQ`SK bLfS_SH%P=PR^�PR`SK
\QHS½-I,^ym�m=bEP]PRKiK=M2f?v�bEPR\Wv%K�JEbL½qK�NRM2PQbL^�f?\�r�PQ`SK�NQK�bL\�fS^u��^�^%v;M2f?\Q¶nKiN�PR^xPR`SbL\/58HSK�\]PQbL^�f;o�^�NVM2f�a
^�ohPQ`SK�o4M�IibEJLbEPQbLK�\WHSf?v%K�NWIi^�f?\Qbªv%KiN~M/PRbE^yf�C�� `?bEJLK�f?^2PUM2_S_?M�NQK�f8P[PQ^ M2JLJ�^yf;PR`SK�\QHS½-I,^ym�m=bEP]PRKiK
M2P>PR`SKV½qK���bLfSfSbLfS�T^�o�^�HSN�v%K�JEbL½qK�NRM2PQbL^�f?\�r�fS^�\QbL��fSbE»qIiM�f8P¯¶nK�M2�fSK3\Q\¯¶nKiNRK	bªv%Kif8PQbE»?K3vcbLfuM2f�a=^2o
PR`SK�_SNR^���N~M2m�\�C�p�^�PR`SK�I,^yfyPRNRM�NQayr/M2JLJ%^2o?PR`SK�o4M�IibEJLbEPQbLK�\�_SNRK�\QKif8PQK3vU»?N~\]P]£¬NRM2PQK�\QIibEK�f?I,Kn_SNR^���N~M2m�\
M�f?v�\tPRNQ^yfS�=0tH?\]PQbE»qIiM2PQbL^�f?\´o�^�NTIi^�f8PQbLf�HSK�v ^�_�KiN~M/PRbE^yf�C 2 ^/¶¯K���K�NVPQ`SKx\QHS½-I,^ym�m=bEP]PRKiK�r�o4M�IiK�v
¶�bEPQ`cPQ`SKW_q^�^yN>H%PRbEJLb433M/PRbE^yfx^2o�PR`SK	Kik%bL\]PQbLfS�´o4MyI,bLJEbEPQbLK�\/��NRK�\QHSJEPQbLfS�´o�NR^�m�M�fcKiNR^y\QbE^yf=bEfxo�HSf?v%bLfS�
vSHSK�PQ^�\]K���KiN~M2J%ayK�M�NR\hM2P¯I,^yf?\tP~M2f8P¯v%^yJEJªM2N~\ ��M2f?v�PR`SK[fSK�K�v�PQ^�\]HS_?_q^yN]P>f?Ki¶µbEf?b�PRbLM2PQbL��K�\�r�IiM2m=K
PR^©PQ`SKxIi^�f?IiJEHq\]bL^�f�PQ`?M2PUo4M�IibEJLb�Pta I,JL^y\QHSNRK�\W¶¯K�NQK�PR`SKc^�f?JEa;��bªM2½SJLKc\Q^�JLH%PQbL^�f bEf�PR`SKcI,^yf?\]PRM2f8P
Ki¿�^yN]P�½SHqv%��KiP	\QIiKif?M�NQbL^?C
w}f©��bEK�¶¤^2o�PQ`Sbª\�\Qb�PRH?M/PRbE^yf�r�PQ`SKU\QHS½-I,^�m=m=bEP]PQK�KV¶nMy\>o�^yNRIiK�vcPQ^�M�vSvSNQK3\Q\nM=v%b�¿-KiNRKif8P�58HSK�\]£

PRbE^yf�g �Q� `�a�\Q`S^�HSJªvµ^�_�KiN~M/PRbE^yf?\�M/Pxo4M�I,bLJLb�Pta ��� ��� ½�K�PQK�NQm=bLf?M/PRK�v � �SC |?MyI,K3vµ¶�b�PR`µPQ`Sbª\
58HSK3\tPRbE^yf�M�f?vÃm�H?I~`�PQ`S^yHS��`8P]o�H?Jlv%bL\RI,Hq\Q\QbE^yf�M I,^yf?\QKif?\QH?\W¶nMy\�»?f?M2JLJLa�NQK3M�I~`SK3v�C�p�`Sbª\UI,^yf%£
\QKifq\]H?\�r?½qM�\QK�v�^yf PQ`SK 	��	�� ����� �
� ��� � � � � � ��v%bª\QIiH?\R\]K3v�M2½�^/��K�rqm�M/k%bEm=bF3iK3\[½�^2PQ`�\]`S^yN]PQ£7PRKiNRm
M�f?v JL^�fS��£7PRKiNRm _S`�a%\QbLI�\[��^8M2Jª\�o�^�N	PQ`SK���^/¶¨jlf?KiNR��auF	H?I,JLK�M�N�¸>`8a%\QbLI�\[¸lNR^��yNRM�m C�p�`?KT\]H?½%£
Ii^�m=m=b�PQPQK�K´½qK�JEbLKi�yK�\[PQ`?M2P	PQ`?KTI~`S^�bªI,K3\[bEP	`?My\[m�M�v%K�M2JLJE^/¶�PQ`SK�I,^ym�m�HSfSbEPtaxPR^xI,^yf8PQbLf8H?K´b�P~\
Ki¿�^yN]P~\�PQ^/¶�M2N~vS\=I,^�fq\tPRNQH?I,PQbL^�f�^2oUe�wtZ�¶�b�PR`SbEfµPR`SK fSK,k�P�»?�yK a�K�M�NR\�¶�`SbLJEK�m�M�bEf8PRM�bEf?bEfS�ÂM
`?bE�y`SJEa�_SNR^%v%H?I,PQbL��K©NQK3\]K3M2N~I~`ÂKif���bENR^�fSm=K�fyP3C���K ½�KiJLbEK���KuPQ`?M2P�PR`SKuNRK�Ii^�m=m=Kif?v?M/PQbL^�fq\�M�NQK
NR^�½?H?\tPUHSfqv%KiNTM �/M�NQbLK,Pta;^�o[v%b�¿-KiNRKif8PT\RI,K�f?M2NRbE^8\�o�^�NUPR`SK�o�H%PRHSNQK�^�o¯PR`SK�»?K�JLv bLf?I,JLH?v%bLfS��PR`SK
_�^y\R\QbE½SbLJLb�Ptac^�o1Ii^�f?\QbLvSKiN~M2½SJLKUv%KiJªM'a%\¯bLf©PQ`SKVo�H?f?v%bLfS��^2ohe�wtZ´C
��HSNWNRK�I,^ym=m�K�f?vSM2PQbL^�f?\�o�^yNWIiK�My\]bLfS�c^y_qK�NRM2PQbL^�f?\�M/P	Pt¶n^c^�ohPQ`SK=sV�Wj � \	JE^/¶¨K�fSKiNR��auf�H%£

IiJEK3M2Nn_S`�a%\]bªIi\¯o4M�IibEJLbEPQbLK�\�¶�bLJEJ�JLK�Myv�PQ^�Ii^�f?\QbLvSKiN~M2½SJLK	JL^y\R\]K3\¯PQ^�PQ`SKV»?K�JLv?\¯^�o�f�H?IiJEK3M2N�\tPRNQHqI PQH?NQK
M�f?vuf8HqI,JLK�M2N[My\tPRNQ^y_S`�a%\]bªIi\�C�w}f©_qM2NQPQbªI,HSJªM2N3r�½8a©I,JL^y\QbEf?��PR`SK´d�d2£ w}fqI~`uI,a%IiJE^�PQNR^�f M/P	����F���¶¯K
NRbª\];JL^y\QbLfS��^�fSK�^�o�PQ`SKcyKia�bEf8PQK�JEJLK�I,PQH?M�J>M2fqv PQK�I~`?fSbLI�M2J>IiKif8PQK�NR\´^2onPQ`SK�»qKiJªv�C w}f�MyvSv%bEPQbL^�f
PR^�b�P~\�JE^yfS�ÂM2f?v�bLJEJLH?\]PQNRbE^yH?\=NQK3I,^yNRv#^2oWMyIiIi^�m=_SJLbL\Q`Sm=Kif8P�bEfµJL^/¶ K�fSKiNR��aÂf�H?IiJEK3M2N�_S`�a%\]bªIi\�r
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����F	�µ`?My\´\]_�K�M�NQ`?K�M�vSK�vÃPQ`SKxvSKi��K�JE^y_Sm=Kif8P´^2o[«VM2m=m�M�\Q_S`SK�NQKyr�^yfSK�^2o�PQ`?Kcm=^y\]P´_SNQ^%v%HqI £
PRbE�yKUv%Ki��bªI,K�\[bEf©PQ`?KU»?KiJªv�C>p�`?Kiax`qM'��KVM2Jª\]^=½�KiKif�JLK�Myv%KiN~\nbEf PR`SKUm=^2PRbE�/M/PRbE^yf�M2f?vuPQ`?K´e[�Us
o�^yNVPQ`SK�f?K,k�PT��K�fSKiN~M/PRbE^yfÃ^�on�8M2m=m�M/£¬NRM'a�v%KiPQK�I,PQ^yNR\�Ccp�`SKibLNTv%K���K�JE^y_Sm=Kif8PU^2onPQ`SKcj>JEK3I PQNR^�f
¼¯a%IiJE^�PQNR^�f�e[K�\Q^�f?M�f?I,K��4j�¼ne �W\]^yHSNRIiK�r�M�f?v�\QHS½?\QK+58HSK�f8PVbLm=_SNR^/��Kim=K�fyP~\	`qM'��K�½qK�Kif�K�\R\]K�f%£
PRbLM�J�o�^yN	PR`SKT_?NQ^%v%H?I,PQbL��b�Pta ^2olm�M�f8a Kik�bª\]PQbLfS�co4MyI,bLJEbEPQbLK�\WM2f?vÃM2NRK´K�\R\]K�f8PQbªM2J�o�^�N[PR`SK�_SJLM�f?\	o�^�N
e[wtZ´C/w}f?v%K�K�v�ry½q^�PQ`�«VM2m=m�M�\Q_S`SK�NQK �4My\�¶¯K�JEJSMy\�PR`SK[«VM2m=m�M/£}e[M'a´p�NRMyI~8bLfS�Wv%K,PRK�I PR^�Nle[�Us �
M�f?vTPQ`SK�jn¼ne \Q^�HSN~I,Kn`?M'��Kn½�KifSKi»SPQK3vTPRNQK�m=Kif?v%^yH?\QJEaUo�NR^�mzPQ`SK�HSfSb 58HSK�N~M2fS�yKnM�f?v 58H?M�JEbEPtaU^2o
PRK�I~`Sf?bLI�M2J�NQK3\]^yHSN~I,K�\���bLf�M�NQK3M�\�\]H?I~`�M�\�\QHS_qK�NRIi^�f?vSH?I PRbEfS�Wm�M2�yfSK,P1PQK3I~`SfS^�JL^��yaUM2f?v�M�v%�/M2fqI,K�v
K�JEK3I PRNQ^yfSbLI�\ �WM'�/M2bLJªM2½SJLK�M/P´^�f?K�^2o�^�HSNU_SNRKim=bLKiN´fqM/PQbL^�fqM2JhJªM2½�^�N~M/PQ^yNQbLK�\�r�M2fqv�f?^2PTM�I�I,K3\Q\QbE½?JEK
M2P	HSfSbL��K�NR\QbEPtay£¬½?My\]K3vxo4MyI,bLJEbEPQbLK�\�C�p�`?K�d�d2£ w}fqI~` Iia%I,JL^2PQNR^�f�rqv%K3\]_SbEPQK�b�P~\�M���Kyrq`?My\	M�f�K,kSI,K�JEJLKif8P
NRK�Ii^�N~vÂ^2o�^�_�KiN~M/PQbL^�fqM2J�K �cI,bLKifqI,a!M2fqv#bª\�_SNQ^/��bªv%bLfS�Ãm�H?I~`%£¬fSKiK3v%K�v#½qK3M2m�\�o�^�N�M�NQK3\]K3M2N~I~`
_?NQ^y��N~M2mzPR`?M/Pn`?M�\>½SNR^yM�v=bLm=_?M�I,P�r%M2fqv=PQ`SK�NQK3\]K3M2N~I~`�\tP~M/¿�M/P>PR`Sbª\>o4MyI,bLJEbEPta=bEfqI,JLH?v%K�\n\Q^�m=K[^2o
PR`SK�½qK3\tP´\RI,bLKif8PQbª\tP~\VbEfÃPQ`SK�»?K�JLv�CTw¬onsU�Wj·\]HS_?_q^yN]PWo�^�NWPQ`?K=dyd/£¬w}f?I~` ¼¯a%I,JL^2PRNQ^yf;mTHq\tPUKifqv�r
bEPVbL\�K�\R\]K�f8PQbªM2J�PQ`?M2P	PQ`?bL\W��NR^�H?_ÃI,^yfyPRbEf�HSK�b�P~\	NRK�\QK�M�NRI~`;My\[H?\QKiN~\�r-M�f?v PR`?M/PWPQ`SK=jn¼neÇe[�Us
Ii^�f8PQbLf�HSKWPQ^=½�K´\]HS_?_q^yN]PRK�v�C
p�`SK��	fSbE�yKiN~\]bEPta´^�oq��M�\Q`SbEf?�2PQ^yf´o4MyI,bLJEbEPta´`?My\hM2Jª\]^W`?M�v�MV\]bL��f?b�»qI�M2f8P�bEm=_?MyI Ph^�f�PQ`SK�»qKiJªv�r

K���K�f;M�\	PQ`SK���NR^�HS_ PR`SKiNRKT`qM�\�m�^/�yK�v bEPR\	o�^%I,H?\VM'¶�M'aco�NR^�m M�I�I,KiJLKiN~M/PR^�NQ£ ½qM�\QK�v©\tPRH?v%bLK�\�C�w}f
MyvSv%bEPQbL^�f�r8PR`SK�bLf%o�N~M�\]PQNRH?I PRHSNRK	M�\R\]^%IibLM2PQK�vc¶�b�PR`cPQ`?K	o4MyI,bLJEbEPta=`?M�\¯_SJªM'a�K�vxMT\QbE�yfSb�»�IiM2f8PnNQ^yJEK�bEf
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July 17, 2001 
 
 
 
Dr. T. James Symons 
Chairman 
DOE/NSF Nuclear Science Advisory Committee 
Nuclear Science Division 
Lawrence Berkeley National Laboratory 
Berkeley, CA  94720 
 
Dear Dr. Symons: 
 
Although the Nuclear Science Advisory Committee (NSAC) is currently in the 
midst of the development of its new long-range plan, the major findings and 
recommendations have already been conveyed to us in your briefings and have 
provided valuable guidance that is being incorporated into our planning.  These 
recommendations address opportunities for significant scientific progress that can 
be realized by both effective use of existing capabilities and investments in new 
initiatives.   
 
Further guidance is requested at this time by the Department of Energy (DOE) 
Nuclear Physics program in the implementation of these recommendations for its 
program in one of the major areas of nuclear physics research, namely nuclear 
structure and astrophysics studies.  The future roles of its existing facilities in the 
Nation’s nuclear structure and astrophysics research program need to be assessed 
in the context of the new capabilities in the United States and elsewhere.  In the 
long-range planning exercise, the need for a facility such as the proposed Rare 
Isotope Accelerator (RIA), with next generation capabilities for exotic beams, was 
reaffirmed as important for addressing the forefront scientific questions.  The 
priority of continued investments in the pursuit of this new facility in the context 
of a strategic plan for this subfield of nuclear physics needs to be determined.  It 
is important that the available resources are directed to optimize DOE efforts, in 
coordination with the Nuclear Physics program at the National Science 
Foundation (NSF), for a strong national research program in this scientific area in 
the coming decade. 
 
This letter requests that NSAC review and evaluate current and future scientific 
capabilities in the area of nuclear structure and astrophysics supported by the 
DOE Low Energy Nuclear Physics subprogram and make recommendations of 
priorities consistent with projected resources and the scientific opportunities 
identified in the new long-range plan. 
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The DOE program in nuclear structure and astrophysics supports operations and 
research at three national user facilities:  ATLAS at Argonne National Laboratory, 
HRIBF at Oak Ridge National Laboratory, and the 88-Inch Cyclotron at the 
Lawrence Berkeley National Laboratory.  Support is also provided for facility 
operations and research at four university Centers of Excellence at the Cyclotron 
Institute at Texas A&M University, the Triangle Universities Nuclear Laboratory 
at Duke University, the Center for Experimental Nuclear Physics and 
Astrophysics at the University of Washington, and the Wright Nuclear Structure 
Laboratory at Yale University.  Funding is provided to university scientists and 
students for research at these facilities and elsewhere and for R&D activities at 
both national laboratories and universities in support of RIA. 
 
In your examination of these facilities and research activities, please respond to 
the following questions:   

 
What scientific opportunities should be addressed and what facility and 
instrumentation capabilities should be used and developed, including those 
supported by NSF and outside the United States, in order to maintain a 
strong scientific program in the coming decade? 
 
What opportunities can be pursued with funding at the FY 2002 Budget 
Request level ($52.7 million) and an assumed constant level of effort into 
the outyears?  What is the appropriate mix of facility operations, research, 
investments in instrumentation and RIA R&D that will be needed to 
optimally exploit these opportunities? 
  
What are the priorities of the scientific opportunities that could be pursued 
with additional funds beyond this constant level of effort? 

 
We request that an interim report be given to DOE by November 15, 2001, and a 
written report responsive to this charge be provided by December 15, 2001. 
 

Sincerely, 
 
 
 
 
James F. Decker     Robert A. Eisenstein 
Acting Director     Assistant Director 
Office of Science     Mathematical and Physical Sciences 
Department of Energy     National Science Foundation 
 
bcc: 
Brad Keister, NSF 
SC-20 
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        August 20, 2001 

 
 
Professor Bradley Filippone 
Kellogg Radiation Laboratory 
California Institute of Technology 
1200 East California Boulevard 
Pasadena, California 91125 
 
 
Dear Professor Filippone: 
 
In a letter dated July 17, 2001, from James Decker and Robert Eisenstein, the 
Nuclear Science Advisory Committee (NSAC) has been charged to review the 
Department of Energy (DOE) program in one of the major areas of nuclear 
physics research, namely nuclear structure and astrophysics studies, and to 
provide guidance on a number of significant issues facing this program.   
 
NSAC met on July 23, 2001 to discuss this request.  Following discussion with 
representatives from the agencies, NSAC is establishing a Subcommittee on DOE 
Sponsored Nuclear Structure and Nuclear Astrophysics.  This Subcommittee will 
be responsible for preparing a detailed analysis of the capabilities of the DOE 
nuclear structure and nuclear astrophysics programs and a set of recommendations 
responding to the charge. 
 
Members of the Committee are: 
 
 Bradley Filippone  Caltech, Chair 
 Juha Aysto   Jyvaskula and CERN 
 Lawrence Cardman  TJNAF 
 Vijay Pandharipande  University of Illinois, Urbana/Champagne 
 Mark Riley   Florida State University 
 Gene Sprouse   SUNY, Stony Brook 
 Michael Wiescher  Notre Dame University 
 Victor Viola   Indiana University 
 
The agencies prepared the charge with considerable care and I ask the 
Subcommittee to use the Decker/Eisenstein letter as the primary guide for its 
activities.  In particular, I would ask the subcommittee provide careful answers in 
its written report to each of the questions posed on the second page of the letter.  I 
would also like to make a few remarks, from my perspective, on the relationship 
between the Subcommittee’s activities and the Long-Range Plan for Nuclear 
Science, which NSAC is currently preparing. 
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As you are aware, the NSAC Long Range Plan Working Group has drafted four 
prioritized recommendations on budgets.  In its first recommendation, the 
working group recommends that the program be funded with adequate resources 
for effective operation of its recently constructed facilities, for university research 
groups and for the nuclear theory program.  In the second recommendation, 
NSAC gives the highest priority for new construction to the Rare Isotope 
Accelerator (RIA) while maintaining the strength of the ongoing program at our 
new facilities. The desire to follow these two recommendations in a time of 
constrained budgets is one of the principal factors, which has led to this current 
review. 
 
The Long-Range Plan Recommendations have been reached after a long process 
within the Nuclear Science Community and represent broad consensus among all 
the sub-fields of nuclear science.  I expect the Subcommittee to be mindful of 
these priorities as it prepares its recommendations.  Nevertheless, it is clear that 
the Subcommittee will develop a unique perspective of the DOE programs in 
nuclear structure and astrophysics over the coming weeks: both the strengths of 
individual programs, and the overall standing of the program relative to other 
capabilities in the US and the rest of the world.  It should also be noted that the 
budget constraints presented to the Subcommittee are somewhat different from 
those provided to NSAC for preparation of the Long-Range Plan.   Ultimately you 
must follow your own best judgement in preparing your recommendations to 
NSAC on this specific charge, taking into account the LRP recommendations and 
the capabilities of the program as you find them. 
 
NSAC has been asked to provide a final written report by December 15, 2001.  In 
order for NSAC to have time to meet and consider its response to the Agencies, 
the Subcommittee is asked to submit a written report of its findings and 
recommendations by November 15, 2001.   
 
On behalf of the Nuclear Science Advisory Committee, I wish to thank all the 
members of the Subcommittee for their willingness to undertake this arduous, but 
very important, task. 
 
Yours sincerely, 
 
 
James Symons, Chair 
DOE/NSF Nuclear Science Advisory Committee 
 
c. J. Decker 
 R. Eisenstein 
 S.P. Rosen 
 J. Dehmer 
 D. Kovar 
 B. Keister 
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Juha Aysto 
CERN 
phone: +41-22-7675825 
fax: 
Juha.Aysto@cern.ch 

Larry Cardman 
JLAB 
phone: (757) 269-5800 
fax: (757) 269-7032 
cardman@jlab.org 

Brad Filippone 
Caltech 
phone: (626) 395-4517 
fax: (626) 564-8708 
brad@krl.caltech.edu 

Vijay Pandharipande 
Univ. Illinois-Urbana 
phone: (217) 333-8079 
fax: (217) 333-9819 
vijay@rsm1.physics.uiuc.edu 

Mark Riley 
Florida State 
phone: (850) 644-2066 
fax: (850) 644-8630 
mriley@nucott.physics.fsu.edu 

Gene Sprouse 
Stonybrook 
phone: (631) 632-8118 
fax: 
Gene.Sprouse@sunysb.edu 

Vic Viola 
Univ. Indiana 
phone: (812) 855-6537 
fax: (812) 855-6645 
viola@indiana.edu

Michael Wiescher
Notre Dame 
phone: (219) 631-6788 
fax: (219) 631-5952 
Michael.C.Wiescher.1@nd.edu 
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Thurs. (9/6)
    BNL (Brookhaven Center - South Room)
        8:00  - 9:00  Executive session 
        9:00  - 10:00 TAMU presentation         - Joe Natowitz
        10:00 - 10:30 Questions
        10:30 - 10:45 Coffee
        10:45 - 11:45 TUNL presentation         - Werner Tornow
        11:45 - 12:15 Questions
        12:15 - 1:00  Executive lunch
        1:00  - 2:00  UW presentation           - John Wilkerson
        2:00  - 2:30  Questions
        2:30  - 2:45  Coffee
        2:45  - 3:45  Yale presentation         - Rick Casten
        3:45  - 4:15  Questions
        4:15  - 4:45  Summary of other DOE LEP  - Gene Henry
        4:50  - 5:00  Gammasphere Update        - Sam Tabor
        5:00  - 5:45  Gamma-Ray Tracking Initiative
              Science                           - Thomas Glasmacher 
              R&D, Status and Plans             - I-Yang Lee    
        6:00  - 7:00  Executive session

Fri.   (9/7)
    BNL (Brookhaven Center - South Room)
        8:00  - 10:00 RIA Initiative
              Science: Nuclear Structure        - Witek Nazarewicz 
                       Nuclear Astrophysics     - Hendrik Schatz          
              Accelerator                       - Brad Sherrill           
              RIA R&D Plan                      - Jerry Nolen            
        10:30 - 10:45 Coffee Break
        10:45 - 11:15 FSU presentation
        11:20 - 11:50 Notre Dame presentation
        11:55 - 12:45 Exec lunch
        12:45 - 1:15  Stonybrook presentation
        1:20  - 2:20  MSU presentation        
        2:45  - 4:30  Executive session
        4:30 Travel to ANL
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Draft agenda (24 Aug 01 version)  ANL visit - NSAC Low Energy Program Review
see http://www.krl.caltech.edu/nsac.html for review charge and details.

September 8:            All meetings in Building 203, R150

8:00    Executive Breakfast
8:30    Welcome
8:35    Japanese Perspective                    40              Tanihata
9:15    Executive Session

9:30    Introduction                            20+10           Geesaman
10:00   Research Overview                       25+10           Lister
10:35   Coffee
10:45   Heavy Elements and far from stability   15+10           Khoo
11:10   Proton Decay                            10+5            Davids
11:25   CPT/APT                                 15+10           Savard
11:50   Nuclear Astro/Unstable beams            20+10           Rehm
12:20   ANL Users/ Users perspective            10+5            Cizewski

12:35-  Executive Lunch

1:40    ATLAS Introduction                      25+10           Nolen
2:15    Facility Tour                           60              2/3 groups
        Coffee at end
3:15    ATLAS Budgets                           15+15           Nolen
3:45    New Directions                          35+15           Janssens
4:35    Coffee

4:45    RIA Overview and Science                20+5            Savard
5:10    RIA R&D                                 20+10           Nolen
5:40    RIA Plan                                10+10           Geesaman

6:00    Executive Session

7:00    Dinner at Guest House

September 9:            All meetings in ANL Guest House unless committee
                        prefers 203.

7:30    Executive Breakfast
8:30    ANL Wrap-up                     15+15                   Geesaman
9:00    Executive Session
11:00           Close out with PHY management



          ORNL Physics Division Low Energy Program Review Agenda

        Topic                           Speaker                 Time
September 10, 2001
Executive Session                                               8:00-8:30
Welcome                         Roberto                         8:30-835
Overview Presentations                                          8:35-10:00
        Low Energy Program      Bertrand
        Science Overview        Nazarewicz              
        Facility Overview       Beene                   
        Facility Tour           Auble                           10:00-12:00
Lunch                           Committee with Facility Users   12:00-1:00
HRIBF Users                                                     1:10-1:40
        User Program            Nazarewicz      
Division Low Energy Research Selected Topics                    1:45-5:05
        L.E. Research Overview  Baktash         
        Neutron-rich beams      Radford         
        Astrophysics program    Smith
Break                                           
        Studies around the      Rykaczewski     
         proton drip line
        Reactions with RIB      Galindo-Uribarri
        Theory Connection       Dean            
HRIBF & RIA R&D Selected Topics                                 5:05-6:00
        Target/Ion Source Dev.  Alton                   
        Beam Development        Stracener               
Committee Executive Session Dinner Garden Plaza Hotel           7:00-10:00

September 11
Executive Session Breakfast                                     7:30-8:00
HRIBF & RIA R&D Selected Topics (continued)                     8:00-8:25
        Research apparatus      Baktash         
        HRIBF Future            Beene/Tatum             
Executive Session                                               9:00-11:00
Executive Session Lunch with Management                         11:00-11:45
Committee Departs for airport                                   12:00



NSAC Review of Low-energy Nuclear Physics Program at LBNL Friday 
September 28, Building 50A, room 5132 

8:00  Breakfast, executive session 
9:00  Closed session (with C. Shank, L. Schroeder, and UC reps) 

Overviews 

9:30  NSD Perspective (L. Schroeder) 
9:45  Introduction (S. Freedman) 
10:15 Overview of Scientific Program (I. Y. Lee) 
11:05 Break 
11:15 ECR Development and Cyclotron Operation (C. Lyneis) 
11:50 Cyclotron upgrades and opportunities (D. Wutte) 

Scientific Highlights and Future Opportunities 

12:05 Heavy element physics and chemistry (H. Nitsche) 
12:35 Lunch in 50A-5132 (Committee and users) 
1:35  Cyclotron tour 

Scientific Highlights and Future Opportunities (cont.) 

2:45  Nuclear structure (P. Fallon) 
3:30  Aspects of Gammasphere physics with 
      auxiliary detectors (D. Sarantites) 
3:55  Liquid-gas phase transition (L. Phair) 
4:25  Break 
4:40  High precision measurements of weak interactions 
      at 88 (P. Vetter) 
5:10  Opportunities with radioactive beams at 88 (J. Cerny) 
5:30  Executive session 
6:30  Poster session in Cafeteria 
7:30  Dinner in Perseverance Hall

Saturday, September 29 in Building 50A, room 5132 

7:30  Breakfast, executive session Closing Statements 
8:00  Summary (S. Freedman) 

Other Facilities 

8:45  TRIUMF Presentation (A. Shotter) 

Executive Sessions 

9:45  Executive session 
11:30 Executive session with LBNL management 
12:30 Working lunch: Final Executive Meeting 
2:00  To be determined by the committee


